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This revolutionary plow now makes contour plowing practical and is ideal for terrace 
building. The front bottom cuts neither too narrow nor too wide. Scientifically-located 
pivot point keeps all bottoms of Case Breakaway-Contour Plows cutting true-width fur- 
rows on contour curves. Takes but a minute to hook up to Eagle Hitch of Case Tractor, 
right from the seat and depth can be adjusted from seat. Constant Hydraulic Control 
lifts, effortlessly. Pivotal Action eliminates side draft, works as beautifully on curves 


as on straightaway. 


Breaks away, too! Stumps and stones that would 

damage fixed plows simply cause the Case Mounted 

Breakaway-Contour Plow to uncouple from its fore- é TEACHING 
frame. Driver recouples in a jiffy just by backing AIDS 
tractor. He lifts plow over obstruction with Constant eee 


Hydraulic Control and goes on plowing—little time NOW OFFERED 


lost! 


Case Pivotal Action Plows are conservation plows. : BE SURE YOU HAVE THE NEW 
Not only aiding conservation of soil and water, they VISUAL AIDS CATALOG 
help save human energy and time, promoting ever- A ‘ ‘buti 
greater production per man, per hour, per acre, and a aus, oon se tog ——. 
per machine. faim §=Company has prepared some sixty 
For decades Case has spearheaded the war against Eym = <ducational items. The new Visual 
waste by providing farmers with implements ideally a See describes each and 
: ae : a $ ; ells how to order. Get your copy, 
suited to conservation practices. Now, with its remark- . and schedule your choice of movies, 
able Eagle Hitch and implements far advanced in con- J MA etc. through your nearest Case deal- 
cept and function, Case continues to create weapons oe er or Branch House. J. I. Case Co, 
for the fight. - Racine, Wis. 
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YOULL WAT 


this new engineering handbook 


Here’s just the book you've standard attachments. It’s the only ref- 
been wanting to make your job easier. erence you need to select the proper steel 
Allthe facts on Rex Steel DetachableChain detachable chain for your applications. 
in one handy pocket-sized volume! 44 Just use the coupon to send for your 
pages of useful information including free copies today. Ask for as many as 
complete specifications on chain and all your organization can use. 


Chain Bell company or MILWAUKEE 


CHAIN BELT COMPANY 53-100 
4680 W. Greenfield Avenue 
Milwaukee 1, Wisconsin 


PPPOE SENG Es 618000008660 . copies of Bulletin 52-52 
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because designers... 


machinery builders... 
dealers and users 
learned they could 


POWER TRANSMISSION PROBLEMS FOR SURE 
WITH BLOOD BROTHERS UNIVERSAL JOINTS 


BUILT IN A WIDE RANGE OF SIZES AND TYPES 


FOR AGRICULTURAL AND CONSTRUCTION MACHINERY FOR TRUCKS AND BUSES FOR MARINE AND 


eee ei! 


INDUSTRIAL EQUIPMENT 
Recommended Torque Recommended Torque Maximum Torque 
— — Rating, Inch Pounds Rating, Inch Pounds inch Pounds 

heated Needle N Series BW Series Cont. Momentary 

Bearings Balanced for Load Load 
K Series Cont. Hand L10S Series 650 Opt. 14,000 3600 BW-12 1,020 4,450 
K2R Series Load Cper. 1FR Series 1,080 “4 20,000 R.P.M. BW-1 1,695 7,500 
L14S Series 1,230 - 20,000 Max. BW-2 3,350 11,720 
K-1-C 350 2,000 3DR Series 1,800 oa 38,000 ” BW-3 4,450 16,800 
K-2-A 350 5,000 L16S Series 2,200 ws 38,000 ” BW.-4 5,080 22,900 
LGS Series 400 2,000 L14N Series 4,500 vis 57,000 BW-5 8,640 34,200 
LGN Series . 35N Series 10,000 * 57,000 BW-6 11,620 60,000 


70,000 BW-7 28,600 150,000 -, 
BW-9 89,300 500,000 


When you need universal joints or propeller shafts, write or phone— 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


UNIVERSAL JOINTS AND DRIVE LINE ASSEMBLIES 


A Division of Standard Steel Spring Co. *¢ Chicago Office: 122 S. Michigan 
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EASIEST 


Pedigreed Horsepower 
digs ditch, 
carries dirt away, 
moves ditcher! 
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Photo Courtesy Gar Wood Industries, Inc., Findlay Division, Findlay, Ohio 


Without ever moving from his 
seat, this operator can dig a ditch 
eight feet deep and up to twenty- 
four inches wide. With an indi- 
vidually controlled clutch and 
brake for each crawler, he can dig 
straight as an arrow or curved as 
nicely as you please. With posi- 
tive-pressure hydraulic controls 
holding the boom at the desired 
depth, he can easily undercut pipes 
or other obstructions, dig right up 
to foundations. Forward or reverse, 
the operator can select from a 
large number of digging speeds. . . 
going forward, he can dig up to 
nineteen feet per minute. 

The plain fact is, this operator 
has it pretty good . . . the sim- 
plified controls of his Buckeye 
General Utility Ditcher and the 
Model 8 Chrysler Industrial 
Engine powering excavator, dirt 
conveyor and traction members 
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were practically made for each 
other. For this manufacturer, like 
others, selects his Chrysler Engines 
equipped to meet his needs. 
Standard or g¥rol Fluid Coupling, 
Torque Converter, standard or 
special dust-resistant air cleaner, 
gasoline, propane or natural-gas 
burning carburetors, fungus- 
treated or corrosion-resistant 
electrical systems, all of these were 
among the optional equipment 
available for his selection. 

Chrysler Industrial Power is not 
expensive. Production-line meth- 
ods adapted to specialized indus- 
trial engine building provide a 
custom-built engine at mass pro- 
duction prices. 

See a Chrysler Industrial Engine 
Dealer for your needs, or write us 
direct: Department 195, Industrial 
Engine Division, Chrysler Corporation, 
Trenton, Michigan. 
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HYDRAULICS FOR 


MOBILE EQUIPMENT 


VICKERS 


vo. 4 


Mobile Equipment News 


INCORPORATED, DETROIT, MICHIGAN 


IMPROVES \ 
PERFORMANCE\ 
. 


CUTS Costs } 


26 MORE VICKERS DOUBLE PUMPS 


NOW IN PRODUCTION 


(Right) Series 
V-2200 Double 
Pump in 10 sizes 


OFFER MANY REAL BENEFITS WHEN 
TWO HYDRAULIC CIRCUITS ARE 


These double pumps are becoming increas- 
ingly popular wherever two machine com- 
ponents must operate simultaneously at dif- 
ferent speeds and/or operating pressures. 
They also prevent all possible chance of one 
operation interfering with another. 


TWO PUMPS IN TANDEM 


These are essentially two pumps in a single 
housing and driven by a common shaft. Inde- 
pendent pressure control must be provided as 
there is a separate pressure outlet for each 


pump. 


LONGER PUMP LIFE RESULTS 
FROM HYDRAULIC BALANCE 


Like Vickers Vane Type Single Pumps, these 
double pumps have the exclusive Vickers 
“Hydraulic Balance” that eliminates pressure- 
induced bearing loads and results in longer 
pump life. 


NO-LOAD STARTING 


At rest and normal starting speeds, the 
sliding vanes are retracted; only after engine 
fires do vanes extend and pumping begin. 


COMPACT AND EASILY INSTALLED 


Greater mounting adaptability because of 
minimum space requirement, 3 mounting 


ii Saeee 


ict Ue Rape te toner wis 


styles, optional and independent piping 
connection positions, shaft drive in either 
direction. 


ASK FOR NEW BULLETIN M-5IO1 
a2 OSs" 
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Mickers Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1400 CAKMAN BLVD. ¢ DETROIT 32, MICH. 
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USED ON MOBILE EQUIPMENT eos 


delivery. 


meen NGINEERS AND BUILDERS OF OIL HYDRAULIC 


rom 3.2 to 32.6 
combined 


(Left) Series 
V-3200 Double 
Pump in 16 sizes 
from 11.9toS1.1 
gpm combined 
delivery. 


TOP PERFORMANCE THROUGHOUT PUMP LIFE 
BECAUSE OF AUTOMATIC WEAR COMPENSATION 


Radial compensation for nor- 
mal wear and temperature dif- 
ferentials is provided by the 
movement of the vanes in the 
rotor slots. (Wear is minimized 
because all parts are lubricated 
by the oil under pressure.) 

Axial compensation is by means 
of a pressure plate held to op- 
i 


te 


eee 


timum running clearance by 
pressure from the system. 


Automatic compensation elimi- 
nates need for “run in”... 
efficiency is maximum the first 
time the pump is started. It also 
assures maximum delivery over 
a very long life and with wide 
oil temperature change. 


—a- 
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OTHER VICKERS DOUBLE 


a ig 


PUMPS 


FOR MOBILE EQUIPMENT 


(Left) 


delivery. 


ar V-4200 Double 
Pump in 6 sizes 
from 30.7 to 70.2 
gpm combined 


Series 


Right) Series V-5200 Double Pump in 6 size 
48.8 to 89.4 gpm combined delivery. 
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A Soliloquy NN 


“T’ve heard ic said the world’s a dismal place. 
But I know better... 


a = 
——, 


-*: 


Sen 
Some 


M4 
for I have seen the dawn, and walked in the » 
splendor of a —- sun... blinked at the brilliance At 
of the dew, and beheld the gold and crimson , 4 
of an autumn landscape. ¢ 


“I've heard it said the world is sad. . 
I can’t agree... y 


for I have heard the cheerful songs 

of feathered masters . . . heard the low laughter r 
of the leaves, and the everlasting chuckle | 
of a mountain brook, 7 


“I've heard it said the world’s a musty, sordid thing. / 
It can’t be true... 1 


for I have seen the rain... watched it bathe 

the earth, the very air... and I have seen the sky, 
newly scrubbed and spotless, blue trom end to end... R 
and I've watched the Winter's snow drape tree and bush, 
to look like Nature's freshly laundered linen hung to dry. 


os Soe > 
ee SS 


“T've even heard it said the world is evil. 
But they are wrong... 


to save a freedom, bleed to save a life . . . spend of themselves 
to stem disaster, of their wealth to ease distress... and 

I have watched them live, love, and labor... watched them 
hope, dream, and pray, side by side. 


for I have known its people . . . watched them die Oh 
z) 
‘ 
r, 


“IT have heard them say these things. 
But I would disagree . . . 


because, for every shadow, I have seen a hundred rays 
of light... for every plaintive note, I've heard a 
symphony of joy... for every pennyweight of bad, I have Bey 
found a ton of good .. . good in Nature, in People, 
in the World. 


And I'm thankful I belong.” 


We sg 


— < 


JOHN DEERE ILLINOIS © Quality Farm Equipment Since 1837 
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Need a high capacity bearing with small size? 


here’s how hydraulic pump manufacturers 
get it with NEEDLE BEARINGS 


Designers of hydraulic pumps specify Torrington 
Needle Bearings because of their high radial load 
capacity and their small size. 

Needle Bearings have been performance-proved 
in hundreds of pump applications under steady 
or intermittent high pressures. 

Compact Torrington Needle Bearings permit 
the use of larger, stiffer shafts without decreasing 
the seal surfaces. And their use enables pump 
manufacturers to maintain close internal pump 
clearances, thus assuring maximum pump efli- 
ciency. Since their rated radial load capacity in 
relation to O.D. is greater than any other anti- 
friction bearing, maximum pump capacity is 
assured. 

Needle Bearings have been “standard equip- 
ment” in countless applications throughout 
industry since they were introduced nearly 
twenty years ago. They are the solution to anti- 
friction problems wherever high capacity, small 
size and easy installation are important. 

Why not learn how the Torrington Needle 
Bearing can be a working part of your product? 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 
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Only an imaginative “let’s look ahead” attitude toward new materials and production techniques 
made possible today’s amazing farming methods and equipment. For example, take 
some of the “impossible” shapes we cold form daily from all kinds of metals, 
in any lengths and for an ever growing list of farm applications. Yesterday, these 
applications were but drawing board dreams. Today, thanks to alert design 

, engineers who are exploiting the economic and functional possibilities of 


Van Huffel shapes, these dreams are making present farm implements 
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comashiiantine Construction Work 
Demands MECHANICS Stamina 


There is a size and type service. Let MECHANICS en- 
‘ MECHANICS Roller Bearing gineers help solve your heavy- 
: UNIVERSALJOINTforevery duty universal joint problems. 


construction equipment appli- 


cation. From 200 to 50,000 MECHANICS 
pounds foot torque — with a UNIVERSAL JOINT 
wide variety of end fittings and 

shaft arrangements — for both DIVISION 

drive lines and steering columns Borg-Warner 

— MECHANICS JOINTS 2046 Harrison Ave. 
“measure up’’ in the toughest Rockford, Illinois 


M 


ECHANICS 
Roller Rearing Bi 
NTS 


UNIVERSAL : 


| for Cars + Trucks + Tractors « Ferm implements + Road Machinery + 
Aiveratt = Tents = tosses ond lndustie! Equipment 
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Quonset owner leads the way 
to greater grain profits 


W.R. Mitchell, tenant farmer, of Grundy 
Center, lowa, views with pride his 1952 
corn crop—the first corn picked in Grundy 
County last year. 


Because Mr. Mitchell used a Quonset com- 
bination ear corn drying unit and granary, 
he was able to begin picking his corn on 
September 27—at 30% moisture content 

-up to 30 days before his neighbors. Mr. 
Mitchell reports his picker left less corn 
in the field, his corn borer loss was mini- 
mized and he no longer worries about a 
wet fall when the corn is slow to field-dry. 


Good-looking, durable and easy to maintain. That's 


the Quonset . . . all-purpose farm production tool, 


“My farm machinery is easier to service,” says 
Endren P. Johnson, Huxley, lowa, of his Quonset. 


arm for the Fiture...with Quonset-° 


This Quonset 32 x 60 dried 5,500 bushels 
of ear corn and its smaller bins held up 
to 4,000 bushels of other grains. The farm 
owner purchased this size because it pro- 
vides ample separate bins for his own share 
of the crop, as well as Mr. Mitchell's. 


Thousands of farmers have found that 
grain can be safely stored right on their 
own farms... held until market prices are 
right or the grain is needed for feeding. 
Quonsets are available for any capacity— 
1005 to 50,000 bushels. They are easy to 
finance on the Quonset Purchase Plan or 
through CCC Storage Facility Loans. 


Avoid harvest time glut .. . get more for your grain 
with on-the-farm Quonset storage. Chart shows monthly 
corn prices for the 1951 crop year. 


This Quonset 16 Granary, complete with fan- 


and-tunnel “package,” lets you dry and hold 
your grain. 


Consult your authorized Quonset dealer . . . a 
specialist in farm service buildings, or write us 
direct for complete information on the Quonset 
best suited to your operation. 


dos. a 
[reais 


Beef barn owned by W. A. Allely of Montezuma, 
lowa, is a time-saving, labor-saving Quonset 40 x 60. 


GREAT LAKES a CORPORATION 


Stran-Steel Division 


Ecorse, Detroit 29, Mich. 
NATIONAL STEELatlk LS CORPORATION 


NATIONAL 
Steen 
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The folks who design and build today’s heavy-duty 
automotive, farm and road building equipment have 
developed some mighty high standards when it comes to 
rugged dependability, efficiency and performance. No 
doubt that’s why so many of them specify CLARK Drive 
Units for that all-important job of power transmission .. . 
and have done so for years. Ask any of them. They’Il tell 
you that “it’s good business to do business with CLARK.” 


CLA RK EQUIPMENT COMPANY 


BUCHANAN, MICHIGAN 
Other Plants: BATTLE CREEK and JACKSON, MICHIGAN 


PRODUCTS OF [TRANSMISSIONS © AXLES © AXLE HOUSINGS TRACTOR DRIVE 
CLARK ) UNITS e FORK TRUCKS AND TRACTORS ¢ POWERED HAND 


ry TRUCKS « GEARS AND FORGINGS « ELECTRIC STEEL CASTINGS 
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@ 98-99% Efficiency Maintained. 


@ No Slip or Creep—Diamond Roller Chains 
are as positive as gears. 


@ Load Shared by many Sprocket Teeth. 


@ Stress on Bearings Reduced—and no sepa- 
rating forces as with gears. 


®@ Experienced machinery design engineers and production men 
realize the importance of high maintained efficiency of power 
transfer with the result that Diamond Roller Chains are in 
greater use today than ever before. Precision manufacture of 
every part, — side plates, rollers and bushings assure uniform 
high quality, long-life smooth performance. Catalog 709 gives 
useful data and information; copy mailed on request. 


DIAMOND CHAIN COMPANY, Inc. 
Where High Quality is Tradition 
Dept. 616, 402 Kentucky /Aavenue, Indianapolis 7, Indiana 
Offices and Distributors in All Principal Cities 


Refer to the classified section of your local 
telephone directory under the heading CHAINS or CHAINS-ROLLER 
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This 41-ft. long Mayrath loader, with 25 bushels per minute capac- 
ity, uses major screw conveyor components furnished by Link-Belt. 


There’s no substitute for “total engineering” 
in screw conveyors 


LINK-BELT integrates all get the exact type and size for your particular 
components to give you the right requirements .. . engineered to suit your needs. 
screw conveyor for your machines In addition, Link-Belt Screw Conveyors are accu- 
rately made for easy assembly and smooth, long-life 
Here's how “total engineering” works for you when operation. They help to make your farm machinery 
you buy Link-Belt Screw Conveyors. First, Link- designing task easier, more flexible. 
Belt conveyor specialists analyze your needs—then Ask the Link-Belt office near you for any engineer- 
recommend the right components. That means you ing assistance you need. 
J e oe 
Link-Belt builds augers and screw conveyors for farm machinery of all types 
_ AY fh 
Combines LEN & Forage '\.a- Post hole 
a—y5° harvesters ‘VK, diggers 


2 hg 
y ees 


« 


RW oO e/a TERR 
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Grain 7 Feed grinders 


loaders __ 
Cotton y a —=T 
harvesters . pene 
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4 ’ 
Manure = {Ape SCREW CONVEYORS 
> LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, At- 
spreaders lanta, Houston 1, Minneapolis 5, San Francisco 24, eo Angeles 33, Seattle 
4, Toronto 8, Springs (South Africa). Offices in Principal Cities. 13,143-A 
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supenor 
oad-carrying 
capacit 
and longer life 


To meet the exacting requirements of today’s 
farm tractor engines, Eaton has developed 
special foundry facilities to produce chilled- 
face tappets with essential hardness and wear- 
resistant characteristics. Eaton offers volume- 
produced, volume-priced tappets capable of 
carrying excessively high loads. 

From the ladle to final inspection, the wear- 
resistant hardness of the face and the over-all 


quality of Eaton tappets are guarded by precise 
metallurgical control. 
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KEATON MANUFACTURING COMPANY 
General Offices: CLEVELAND, OHIO 
SAGINAW DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 


(fies PRODUCTS: Sodium Cooled, Poppet, and Free Valves « Tappets ® Hydraulic Valve Lifters © Valve Seat Inserts ¢ Jet 
Engine Parts ® Rotor Pumps ® Motor Truck Axles ® Permanent Mold Gray Iron Castings « Heater-Defroster Units © Snap Rings 
Springtites ® Spring Washers Cold Drawn Steel * Stampings # Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 
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“Our Stainless Steel 
bulk tank takes the 


work out of loading 
400 gallons of milk’ 


Wira good farm labor at a pre- 
mium today, savings in time and 
labor are proving to be one of the 
most important benefits of bulk milk 
handling in Stainless Steel farm 
tanks. 

The experience of Rockacres 
Farm, Lewisburg, W. Va.—owned 
by Hugh F. Hutchinson—demon- 
strates how work that formerly in- 
volved a lot of heavy lifting and time 
can be done easily in minutes with 
the help of a Stainless Steel cooling 
and holding tank. 

Milk from 65 cows moves from the 
milking parlor through Stainless 
Steel pipes to a 500-gallon Stainless 
Steel tank. Tanker pick-ups are 
made every other day. 

Farm Manager Oliver Keith states 
that it takes a few minutes to 
transfer 400 gallons of milk from the 
tank to the truck. Bulk milk han- 
dling not only saves time for the 
farmer and milk hauler, but the 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


work is also much simpler and does 
not require a strong back. 

In addition to these time and 
labor savings, Rockacres Farm has 
found that the bacteria count of 
milk handled in this manner aver- 
ages considerably lower than the 
permitted maximum. 


OLIVER KEITH, manager 
of Rockacres Farm, 
checks the quantity of 
milk in the 500-gallon 
storage tank which is 
lined with Stainless 
Steel. Pick-ups are 
made every other day. 


MILKING PARLOR at 
Rockacres Farm relies 
heavily on Stainless 
Steel, too. Milk enters 
Stainless teat cups and 
passes through Stainless 
pipe to the Stainless 
Steel cooling and hold- 
ing tank. Sixty-five cows 
are now milked daily, 
and the herd is being 
greatly enlarged. The 
increase in herd size is 
made possible through 
the use of these modern 
methods of milk pro- 
duction. 


United States Steel—through 
extensive research and contact with 
its customers who manufacture tanks 
like this—has acquired much infor- 
mation on this type of operation. 
We'll be glad to send you details 
without obligation; mail the coupon 
below. 


Agricultural Extension Section 


United States Steel Corporation, Room 2811-P 
625 William Penn Place, Pittsburgh 30, Pa. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Please send me free literature about farm bulk milk equip- 
ment. Send information to: 


Name 


S STAINLESS STEEL | -.. 


Street 


United States Steel is a steel producer, not a bulk milk equip- 
ment fabricator. Your request, therefore, will be sent to 
manufacturers who fabricate bulk milk equipment for farm use. 


i 


UsS SHEETS - STRIP - PLATES - BARS - BILLETS 
we PIPE - TUBES - WIRE - SPECIAL SECTIONS 


US 


| 
| 
City Postal Zone State : | 
| 
| 


3-699 -A 
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Produce them better, faster, more economically 
by high-strength bolting! 


Just as the construction industry has saved money, you can 
too ... by switching from your present fasteners to high-strength 
RB&W bolts on joints of plow and tractor frames. 

These joints are essentially structural joints, subject to widely 
fluctuating dynamic loading. Such joints hold tight longer when | 
bolted with high-strength bolts, as proved by field tests in highly- 
stressed railway structures. 

Thanks to the greater holding power of high-strength bolts, 
you save many ways. You save production costs —although high- 
strength bolts cost more, you use fewer bolts and of smaller diam- 
eter. You save assembly time, for fewer bolts mean faster assembly. 
Above all, you give customers what they want —stronger, more 
rugged products that require less maintenance. 

Ideally suited for highly-stressed structural joints are RB&W 
quenched and tempered steel bolts to A.s.T.M. Specification A-325 
... heat-treated to assure the best combination of tensile strength, 
toughness and ductility to meet heavy load conditions. ; 

Address RB&W at Port Chester for a report on “The Effect of 
Various Fasteners on the Fatigue Strength of a Structural Joint.” am 


+. 


al 
- 
| SRB ela es 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


Plants at: Port Chester, N. Y., Coraopolis, Pa., Rock Falls, IIl., Los Angeles, Calif. 
Additional sales offices at: Philadelphia, Pittsburgh, Detroit, Chicago, Dallas, 
San Francisco. Sales agents at: Portland, Seattle. Distributors from coast to coast. 


108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 
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sign remind you of 
(i) CLEVE-WELD 
“perfect” source for 
circular steel parts! 


Scores of manufacturers of tractors, trucks, trailers and agricultural 
implements know Cleve-Weld as an ideal source for quality tire rims... 
also for rolled or welded circular parts of carbon, alloy or stainless steel. 
For more than 40 years we have specialized in this field, designing and 
building special machinery and developing new welding techniques to 
enable us to do this one job better...and at lowest cost! 

Our engineers and metallurgists are experts at designing rims and 
other circular parts and weldments for maximum strength without 
unnecessary weight. Our long-experienced production specialists can 
turn those designs into parts of amazing uniformity, at a cost which 
should show you surprising economies. 

Let us quote on your production requirments. We are confident 
you'll find that, for quality, uniformity and price, you can’t beat Cleve- 
Weld! Write for our general catalog. 


(yj) CLEVE-WELD 


pecialists in 
RINGS e BANDS e WELDMENTS 


THE CLEVELAND WELDING COMPANY 


West l17th St. and Berea Road, Cleveland 7, Ohio 
A Subsidiary of 
AMERICAN MACHINE & FOUNDRY COMPANY, New York 
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DUCTILE-SLEEVE, TWO-WIRE 
BRAID HOSE ASSEMBLIES 


for extra safety in high-pressure usage 


Factory assembled to your specifications — you get just what ee \NCHOR > tie 
you want — plus an extra margin of safety and dependability. ' 


Exclusive, ductile-sleeve, swaged-on grip makes coupling 


to distribute the forces evenly and 


virtually part of hose reinforcing wire — prevents blow-offs. Prevent tilting of the clamp halve 


Easy to assemble with small 
automotive-type' wrenc 


No leaks — positive seal eliminates leakage even under ex- ae 


treme pressures. 


Cuts assembly costs — neat, compact design 
makes installation fast and easy — gives 
you a better-looking job. 


Get all the details. Attach coupon to 
your letterhead and mail today. 


ANCHOR COUPLING CO. INC. > 


Main Office and Factory: LIBERTYVILLE, ILLINOIS 
FACTORY BRANCHES: DETROIT, MICHIGAN @ DALLAS, TEXAS 
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Anchor Coupling Co. Inc. , + 
Dept. AES3, Libertyville, Illinois ' a 
I'd like te know more about 

(CD Anchor Ductile-Sleeve Hose Assemblies 

[) New Anchor Fianco Split-flange clamp-type coupling 
Send me more information, 
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Our modern plants 
in six separate locations 

give you a stabilized, dependable 
source for sleeve bearings 


and bushings— 


dz and the finest engineering and 
field service in the industry is yours 


at our sales offices in 


a 


CLEVELAND DETROIT , 
17000 St. Clair Ave. * IVanhoe 1-7221 General Motors Bldg. * TRinity 2-3453 _ 


NEW YORK | _ CHICAGO 
Chrysler Bldg. * MUrray Hill 6-8351 McCormick Bldg. * WAbash 2-6220 


The Cleveland Graphite Bronze Company 
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Carl H. Friedricks, Dexter, Minnesota, 
has discovered a new farm... under the 
same half-section he has worked for years! 
For example, that 50 acres you see him 
moleballing in with his Cat* D2 Tractor 
and Cat Tool Bar with subsoiler-moleball 
was swampy hay land last year, too wet 
to raise corn. Sometimes wheel tractors 
couldn't get through it going light. Now, 
with an average season this year, he 
should have a bumper corn crop. 

What makes the difference? Mr. Fried- 
ricks’ Caterpillar equipment gives him 
the right combination to bring the land 
into production. He has the pull, power 
and low cost equipment to do a real job 
of soil building. He has unlocked a 
third dimension on his farm never reached 
betore. Deep tillage made this possible. 
The extra income from these reclaimed 
acres alone should pay for his investment. 
He has pinpoint control over his equip- 
ment, because it’s hydraulically operated 
from the dependable Cat hydraulic sys- 
tem...always live...always powerful 


DIESEL ENGINES e TRACTORS © MOTOR 
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and constant. He can back heavy duty 
tools into tight quarters. He has up to 
twice the pull-power of ordinary tractors 
to go deeper, cheaper. Further, he re- 
ports an annual savings of $600 fuel bill 
since his Cat D2 Tractor replaced an or- 
dinary wheel-type, gasoline tractor. 

It all adds up to this: Here's the equip- 
ment that’s tailor-made for all those land 
improvement jobs. You can recommend 
it, knowing that it will do everything 
expected...dozing out trees... reno- 
vating pastures... land leveling ... jobs 
that wheel tractors aren't designed to do 
efficiently. 5 sizes... all 100% Diesel 

. from 32 to 130 drawbar horsepower. 
Every one of them blood brother to the 
many, many fifty, sixty, seventy thousand- 
hour old timers, who have set records un- 
equalled by any other make of tractor. 
At least one has served for a record 
80,000 work hours and its working 
parts are more than 60% original! 


Caterpillar Tractor Co., Peoria, Illinois 


GRADERS © EARTHMOVING EQUIPMENT 
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A report to you about men and machines that help maintain International Harvester leadership 


Here’s how IH engineers 
designed the new McCormick No. 55 to 


tay growers want a big-capacity baler to bale hay 
fast—to retain feed-rich leaves for maximum feeding 
value. They want compact, easy-to-haul bales. Here’s 
how IH engineers designed the new McCormick 
No. 55 baler to meet those demands. 


This simple, dependable tying mech- 
anism ties bales that stay tied—both 
twine and wire-tying models available. 
IH engineers developed the tying units 
especially for hay balers. They’re sim- 
ple, have few parts and few adjustments 
... contribute to big-capacity, non-stop 
baling. Wire-tying model built to 
accommodate recently-adopted ASAE 
standard baling wire coil. 


IH engineering teamwork produced the 
big-capacity McCormick No. 55 baler. 
1H research, engineering, and manufac- 
turing men are constantly pooling their 
time and talent to solve farm problems 
—’o provide equipment that makes farm 
work easier and the farmer’s time more 
productive! 


This cylindrical pickup reel lifts large win- 
drows intact—without shattering valuable 
leaves. The direct, low-level feed speeds up 
hay handling by eliminating the use of ele- 
vator, cross-conveyor, and feeder head. 


The plunger head is slotted to permit con- 
tinuous plunger action during the tying cycle 
—all charges of hay are uniform in size for 
increased capacity. 


Extra large feed opening into bale chamber 
i> designea tc handle the heaviest crop. 


New heavier, rectangular-shaped bale is 
more compact... stacks and hauls better. 
The new bale is 15 x 19 inches in size. Wire- 
tied bales weigh up to 125 Ibs. Twine-tied 
bales weigh up to 80 Ibs. 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use—McCormick Farm Equipment and Farmall Tractors... 
Motor Trucks .. Crawler Tractors and Power Units... Refrigerators and Freezers—General Office, Chicago 1, Illinois 
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Machinery Aspects of Land Drainage 
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T IS an accepted fact that the advancement of any 
industry is directly related to the applicable machines 
available for doing the work. Agriculture is no excep- 

tion, especially in the field of land drainage. It is the 
intent of this paper to review the land drainage problem 
in light of the machinery aspect, since the advancement 
and maintenance of drainage is dependent on machines 
applicable to the work required. 

A number of factors influence the operating of ma- 
chines on drainage work. The period of operation is 
limited due to the land being occupied by crops and periods 
of inclement weather. This means the machines must be 
able to operate at maximum capacity during the available 
work period. Machines must be able to work in earth of 
various textures and degrees of moisture content and under 
varying degrees of trashiness. They also must be adaptable 
to the task at hand to produce quality work at the lowest 
possible cost. 

Land drainage work may be considered under two 
categories — outlet drains and field drains. 


OUTLET DRAINS 


Outlet drainage work was the first drainage work to 
be given major consideration, since it is impossible to 
secure good land drainage without adequate outlets, Outlet 
drainage works consist mainly of excavated channels rang- 
ing in size from the 4-ft minimuin ditch to large, navigable 
channels. Due to the magnitude and extent of outlet sys 


This paper was presented at the winter meeting of the Ameri 
can Society of Agricultural Engineers at Chicago, Hl.. December. 
1952 as a contribution of the Soil and Water division 


The author —IRWIN L. SAvFSON-—drainage engineer (BPISAE), 
U.S. Department of Agriculture. 


Fig. 1 


(Left) Grading turtlebacking of sugar-cane cuts to improve surface drainage 


tems, considerable research has been done on this phase 
of drainage and considerable information is available for 
the drainage engineer, Likewise, considerable machinery 
development has taken place in this phase of the work. 
Outlet drainage has been a machine operation for a con- 
siderable length of time and the most applicable machine 
for doing this work ts well detined. 

The dragline has been used for excavating outlet drain- 
age channels for a number of years. It will probably be 
the most applicable machine for some time, due to its 
ability to remain on solid footing away from the channel 
to be excavated. Many refinements have been made in 
draglines in the last few years, one being that sections 
fabricated from steel plates by welding have replaced many 
of the heavy castings which makes for a lighter and sturdier 
machine, 

The lighter machines are especially desirable because 
of the reduced load limits of a number of state highways 
over which the machines are moved to the work location. 
The lighter machines in many instances can work without 
the mats required by the older, heavier machines. 

The air, hydraulic, and other activated controls with 
which the later machines are equipped lessen operator 
fatigue which makes for better control of the machine 
and a larger output of work. More anti-friction bearings 
are gradually being incorporated into the machines each 
year which makes for more efficient power consumption. 

The clearing of ditches prior to rehabilitation still 
constitutes a problem. In most instances it is a hand-labor 
job. Machines or attachments for ditch clearing have not 
been developed to a point where they are offered by man- 


ufacturers, A few attachments have been improvised by 


contractors. A Louisiana contractor replaced his bulldozer 


* a EX * 
) ABER VE Na! 


Smoothing fields with Caterpillar D-6 tractor 


and Eversman land leveler after grading * (Right) This picture shows special work with an Eversman land leveler to slope the 


bank around a sugar-cane ditch in an area which is being put into permanent pasture 
It was found that the blade would cut banks at 


at an angle 


a slight angle 


The leveler is operating crosswise of the cuts 
rather than going perpendicular to the ditch 
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blade and arms with an A-frame of approximately 20 ft in 
length. A blade or shank of approximately 30 in in length 
was mounted at the front of the frame perpendicularly. A 
wide flat point was mounted on the end of the shank. This 
device was originally used in cutting the brace roots of 
trees in clearing land. The long A-frame was used as a 
push pole in felling the trees after the brace roots were 
cut. The 20-ft A-frame gave a higher point of contact 
on the tree than other implements, and thus greater lev- 
erage. 

This attachment has been used on some ditch-clearing 
work. The point is placed under small trees and the tree 
pulled. The brace roots are cut on larger trees and the 
tree pushed down. The shank of the attachment is used 
as a hook to pull the tree out and away from the ditch. 
In addition to machines for ditch clearing, men engaged 
in drainage work have pointed out the need for a light 
mobile machine for outlet-channel maintenance, to remove 
bars and shoals. 


FIELD DRAINAGE 


Field drainage of agricultural land is a complex prob- 
lem and the information available for the engineer and 
the farmer is less than the information for outlet channels. 
Likewise, the machinery development and adaptation work 
is not as extensive. The problem is complex due to the 
interrelated factors of hydrology, hydraulics, soil science 
and climatology and is a challenge to the agricultural engi- 
necr. Field drainage of agricultural land consists of two 
types: profile drainage, often referred to as under drainage, 
and surface drainage. 


Profile Drainage. Tile drainage systems are in the 
profile drainage category. Probably more work has been 
done in this phase of field drainage, from both the re- 
search and machinery devclopment angies. The installation 
of tile drains probably is the oldest machine job in field 
drainage. Like the dragline, the tile trencher has had 
many refinements such as welded frames, anti-friction 
bearings, and better controls. Several attempts have been 
made in the past to develop an attachment on the tile 
trencher to lay the tile, but so far they have not been 
successful to a point where manufacturers have them in 
production, It is the opinion of the author that, if an 
attachment can be developed to lay and blind the tile, it 
would be a worthwhile addition. 
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Fig. 2. This graph shows how precision in grading affects yields 
The results are from Westover test area at Port Allen, La., for 
1948, 1949, and 1950 


Surface Drainage. It is to this phase of the drainage 
work that it seems logical to devote the major part of this 
paper. 

The importance of surface drainage is shown in the 
agriculture of the South which is in the higher rainfall 
belt of the country. The extent and magnitude of field 
ditch systems signify the importance of surface drainage. 
In the Mississippi River delta section of Louisiana, the 
sugar-cane area has approximately one mile of ditch to 
every 20 acres of land and in the cotton area one mile 
of ditch to every 50 acres of land. The importance of 
surface drainage is also being indicated in other parts of 
the country, especially in the tighter soils. 

More emphasis is being placed on surface drainage, 
both in the field of drainage research and machine appli- 
cation for doing the work. Three conditions are respon- 
sible for the increased concentration of effort in the field 
of surface drainage, as follows: 


1 A century or more of agricultural production has 
gradually changed the land pattern and this has impaired 


Fig. 3 (Left) This picture shows grading of sugar-cane cuts to improve surface drainage and hauling earth to fill low areas from 


spoil trom canal excavation * (Rzg/t) Grading and crowning sugar-cane cuts with Caterpillar motor grader to improve drainage 
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equipped Buckeye 306 trencher. The special equipment consists of 
sloping the ditch and a high-speed impeller tor cutting the earth 


the surface drainage which is taking its toll in crop pro- 
duction. A factor contributing to this changing land pattern 
is the direction of operation of field equipment. Farm 
implements leave scars and depressions which impound 
water. In many instances the breaking and cultivating of 
farm land is in the same direction season after season, 
leaving holes where the implements enter the ground and 
piling up earth where they leave the ground. The result 
is obvious. This is especially true in southern agriculture 
where crops are grown on bedded rows and the land is 
broken by reversing the rows. Many of the surface-drain- 
age problems of farm lands are man-made by not removing 
the implement scars. The inadequate disposition of spoil 
from ditch excavation, both outlet and field drains, has 
left many barriers and depressions which interfere with 
the surface drainage. Excess rainfall is impounded. The 
water impounded becomes stagnant and the only natural 
source of removal is by infiltration into the soil or by 
evaporation into the atmosphere. A similar condition exists 
in the alluvial areas due to flood waters which have left 
their scars in the form of sloughs and depressions, accom- 
panied by an uneven deposition of silt. 

2 Over the last ten years, there has been an increasing 
demand for agricultural products due to the national de- 
fense effort and an increase in population. This demand 
for agricultural products has created a need for maximum 
production of tillable land. The increase in livestock num- 
bers have brought a demand for better pastures. This 
demand has emphasized the need for surface drainage of 
pasture land. Depressed areas that impound excessive 
rainfall do not produce grass and in addition harbor animal 
parasites. 

3 The shortage of labor for cleaning and maintaining 
field drains became an acute problem during World 
War II. Many farm workers went into military service or 
migrated into the cities where they worked in defense 
plants. This condition brought about a demand for ma- 
chines to clean and maintain field drains. 


LAND GRADING 

The grading of farm land is a comparatively new 
approach to solving the field-drainage problem. This ap- 
proach is based on the assumption that by improving the 


eft) This picture shows a Castagnos cane loader equipped for ditching using side arm and sloping bucket, with bucket 
excavating * (Right) This is a rear view of an experimental ditcher for cutting sugar-cane lateral ditches. The machine is a specially 


an extended and widened track and powered side cutters for 


surface field drainage of land the excess rainfall will be 
removed before it becomes a load or overload of the 
natural or artificial soil profile drainage. 

One of the first concentrated investigations of the feas- 
ibility of grading land for drainage grew out of the field- 
drainage problem of the Louisiana sugar-cane area, This area 
is located in the southern part of Louisiana where the 
average rainfull is approximatcly 60 in per year, and 
where a number of soils are of low permeability. This 
investigation is a joint undertaking of the U.S. Soil Con- 
servation Service (Rescarch) and the Louisiana Agricul- 
tural Experiment Station, The joint research undertakings 
have been concentrated on two phases of surface drainage 
since 1944-— the grading of land for drainage and_ the 
construction of lateral ditches. 

Since the grading of land for drainage is in its infancy, 
I would like to point out some of the findings of this 
project as it relates to the machinery aspect of drainage. 

The first work of the project concentrated on crowning 
sugar cane Cuts* similar to a highway and is often spoken 
of as turtlebacking. The cut sloped from the center to 
cach lateral ditch. The primary objective was to hasten 
the removal of the water from the middles and lessen the 
depth of quarter drains required. The need for precision 
grading was soon evident. One test area consisted of 
twelve cuts with practically the same amount of crown. 
The precision of grading varied considerably between cuts. 
The area was planted to CP-36-13, a cane which is very 
intolerant of wet conditions. Every ponded area or pocket 
was in evidence during the growing season. The cane was 
less vigorous and in some cases the stand was sparse. 

The yield records of this area for 1950 further exem 
plified the condition. After the harvest the project ran a 
number of levels over this area, The accompanying graph 
shows yiclds plotted against the percentage of ponded 
area, 2 in or over, Ponded or pocketed areas, 2 in or 
over, are areas that have carth, 2 in or higher, between 
them and the lateral ditches. It will be noted that both 
the yield of cane and the yield of sugar decreases as 
pondage increases, 


* A “cut” is the area between two lateral ditches and the two 
access roads, known as headlands, approximately 100 to 250 ft 
wide by 1000 ft long. 
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It is almost inconceivable that ponding of only 2 in 
with a crop grown on 18-in rows should have such an 
effect on yields. However, the graph very definitely shows 
that precision in grading is highly important. Grading 
work, therefore, should be done with as much precision 
as possible and ponded areas or pockets should be kept 
to a minimum. This requires machines that will give the 
best grading job possible, 

It is further believed that there is a definite relationship 
between the precision of grading and the proper amount 
of slope. It is thought that the slope can be lessened 
with increased precision in grading because steeper slopes 
tend to offset the retention of water in pockets. A barrier 
will cause a larger pond on a flat slope than on a steep 
one. Test areas which should give more definite informa- 
tion covering this phase are under way; however, on a 
precision-graded cut a slope of 3 in per 100 ft will prob- 
ably be ample. This gentle slope indicates the need for 
machines capable of making light cuts and fills. 

The ideal moisture content for grading work is the 
moisture content at which land is generally plowed. If 
land is graded when wet or muddy, the yield will be 
reduced, This is indicated by one test area where the yield 
was reduced by half the first year, and only salvage cane was 
harvested the second year. This indicates the need for ma- 
chines which will do the least amount of packing of the soil. 

The yield records of 105 acres of average sugar-cane 
land for 1946 to 1950 show an increase of 5.81 standard 
tons of cane per acre. The average price of sugar cane 
over this period was $7.82 per ton. This is a monetary 
value of $45.43 per acre per year. From this, it can be 
concluded that an expenditure of $45 per acre for grading 
sugar-cane land would be liquidated the first year. The 
increase in the crop the following year would be a net 
profit. This would indicate that there is a 
margin of return for doing the work. 

The grading of typical average sugar-cane land requires 
from 41/, to 51/4 hrs per acre. Areas that have been sub- 
jected to flood-water influence may require as high as 10 
hr per acre, Research information ts not 
other localities and crops. 


substantial 


available for 


LAND-GRADING EQUIPMENT 

A wide choice of equipment is available for landowners 
to use in grading land, such as bulldozers, plows, graders, 
scrapers, terracers, drags and land levelers. Each type of 
equipment has its advantages and limitations. The success 
of their use depends on the method used and the skill 
of the operator. Time docs not permit going into each 
type of equipment and its method of use. In general, 
combinations of equipment are desirable to expedite the 
work, The most usable combination indicated by the 
project's work is approximately 65-hp (drawbar)  track- 
type tractor, a 4 or 6-cu yd wheel scraper (either 2 or 
4-wheel), and a Hoating-type land leveler of approximately 
50-ft length, hydraulically controlled and hinged in the 
center. This combination of equipment is probably the 
most foolproof of any tested, and the skill required for 
its Operation is much less than for the other types. 

A number of problems are in evidence with the machin- 
ery aspect of the work. The majority of our land-grading 
equipment, referring specifically to land levelers, was 
developed for the irrigated sections of the country. When 
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it is used in the humid sections, it is required to work 
under varying degrees of soil moisture and _ trashiness 
which oftentimes requires modification and reinforcing. 
Contractors’ equipment such as motor graders and scrapers 
pack the earth and require ripping before planting. The 
land-grading equipment from the irrigated section is new 
to the farmer of the humid area and much educational work 
is needed to familiarize him with its operation and limitations. 
LATERAL DITCHES 

Field observations indicate that lateral ditches are effec- 
tive in lowering the water table in periods of excessive 
rainfall, and from the experience of the project the most 
applicable depth is between 30 and 36 in. The lateral 
ditches seem to be more stable at this depth. Since the 
deep drainage canals soon pull the water table below the 
lateral ditches, the drawdown becomes a less important 
factor in considering lateral ditch spacing. The item of 
ditch spacing is governed more by the width of cut that 
is feasible and practicable to grade than by the lateral- 
ditch drawdown feature. Depending on the condition of 
the land and the presence of perched water table or river 
scepage, the practical width of cut (and in turn the ditch 
spacing) for mixed land is 240 ft and for blackland 180 ft. 

The straddle dragline and the sloping side bucket is 
probably the most usable machine on the market for the 
large plantations since the dragline can be used on a 
portable crane for transferring sugar cane to trucks and 
railroad cars. The ditching attachment for tractors and 
cane loaders are the most usable for the small plantation. 
There is still need for a ditcher which will completely 
disperse the spoil. This is not only true for sugar-cane 
ditches but generally wherever field ditches are used. The 
specially equipped Buckeye 306 experimental wheel 
trencher was a step in this direction, but the present emer- 
gency has delayed its development. 

The work carried on jointly by the Soil Conservation 
Service (Research) and the Louisiana Agricultural Experi- 
ment Station has made substantial progress in solving the 
problem of surface drainage created by unusual climatic 
and soil conditions in Louisiana. This work has also spread 
to other sections of the country. Continued research will, 
without question, develop many refinements, including the 
adaptation of new machines and methods for more eco- 
nomical ways of expediting and accomplishing the work. 


The Professional Engineer 
HE future of engineering as a profession in North 
America depends upon the ability of the engineering 
colleges to advance their education to new levels of profes- 


achievement. The incentive for both students of 
engineering and the engineering colleges, however, is in the 
hands of those who direct the progress of the graduates after 
they leave the college halls. 

The answer to either the students of the engineering col- 
leges or to the man who plans to grow is not unionism. The 
reward for which the professional engineer strives is a com- 
posite of full recognition and appreciation for the manpower 
product of the engineering colleges by those who employ, 
advise and direct. The compensation should be commen- 
surate with the abilities and contributions of each individual 
of the profession.—W. R. Woolrich in American Engineer 
for April, 1953. 
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MEMBER ASAE 


HE recording torquemeter described in this article 

was developed to fill the need at the USDA Tillage 

Machinery Laboratory at Auburn, Ala., for a simple, 
accurate, inexpensive device for measuring the power 
requirements for rotary-type tillage tools. Available torque- 
meters observed or those discussed in the references 
appended to this article failed to meet one or more of these 
requirements, Some were costly, some were complicated, 
some were too cumbersome to handle, and some had sev- 
eral of these shortcomings. 

The USDA torquemeter, simply explained, transforms 
rotation force, or torque, into a force parallel to the drive 
shaft where it is resisted by liquid-tilled bellows. These 
bellows are connected to a gage designed and calibrated 
to indicate or record either torque or power. The assem- 
bled unit is shown in Fig. 1. The box is 11 x 11 x 6% 
in. It weighs approximately 150 Ib and has a rated capac- 
ity of approximately 4100 in-lb torque using a 4-in built-in 
torque arm and three hydraulic cells, each having a maxi- 
mum rated capacity of 373 lb. This gives a rated capacity 
of about 6.4 hp at 100 rpm and 128 hp at 2000 rpm. The 
capacity and sensitivity of the unit can be changed by 
selection of the proper hydraulic cells and gage units. 

A partially exploded view of the torquemeter is shown 
in Fig. 2 and the relationship of the parts shown in the 
diagram, Fig. 3. The spider marked C in the figures is 
attached rigidly to input shaft A. It rotates transmission 
plate D by contact with the spider rollers J. The 45-deg 
inclined blocks G on plate D contact the rollers F on plate 
E which is rigidly attached to output shaft B. Since the 
force required to turn output plate E is transmitted to it 
through the inclined blocks G on transmission plate D, 
a force equal to the torque is set up parallel to the center 
line of shafts A and B. This force is transmitted through 
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a thrust bearing to the non-rotating plate #1 which operates 
against the three hydraulic bellows. The pressure set up 
in these bellows or cell units may be shown on an indicat- 
ing gage or recorded as desired. Horsepower can be deter- 
mined if the chart and chart drive are arranged to enable 
determining revolutions for a unit of time or calibrated 
to give power if the chart is driven from the torquemeter 
shaft and time intervals are marked on it. A reduced 
section of shaft B equipped with suitable bearings fits into 
a recess in shaft A, thus keeping them in alignment. 

The USDA torquemeter has ample capacity for measur- 
ing the power requirements of power-take-off-driven rotary 
tillage tools, can be mounted in practically any position, 
is portable, measures only torque output, is accurate, and 
is simple both in construction and operation, The design, 
capacity, and sensitivity are flexible and can be fitted to 
almost any requirement, 


REFERENCES 

Brain, R. C. and Hulf, H. J. Dynamometer for torque and 
thrust due to drilling. Eng. 172:487-8, October 19, 1951 

Burby, J. D. Acceleration of inertia loads with a varying 
torque, Prod. Eng. 18:102-5, December, 1947. 

Carpenter, R. C. and Diedericks, Herman. Experimental Engi- 
neering (1915). 

Diedericks, Herman and Andrae, W. C. Experimental Mechan 
ical Engineering. vol. 1. 1930. John Wiley & Sons 

Fisher, U. S. Dynamometer reduces meter motor failures. Elec. 
World. 136:136+ Dec. 3, 1951 (Continued on page 311) 


a 


(A 


HYDRAULIC THRUST ’ THRUST , 
¥ BELLOWS BEARING ] ¢ BEARING svart’s® 


x A / 
| / | 7 ~ an 
Ps geH $e | | \ ie \ / 
| | { 
| 


CASE spiper. \ /F [CASE 
syars*a’. G\ @.ocKs | 


Fig. 3 Diagrammatic sketch of USDA torquemeter showing rela 
tionship of working parts 


Fig 1 (Left) USDA torquemeter with top lever plate removed * Fig. 2 (Right) Partially exploded view of 


USDA torquemeter showing parts 
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UE to the increasing use of power-take-off-driven 
machines, and also the increasing power require- 
ments of such machines, much attention has recently 

been given to power shafts and universal joints. The aim 
of this paper is to present useful information relating to the 
elimination of speed fluctuations in multijoint power lines. 
In a paper published in AGRICULTURAL ENGINEERING (vol. 
33, January, 1952), F. M. Potgiecter gave examples of the 
application of universal joints of the Hooke or Cardon type 
to farm machines. The theory of a single joint has been 
known for many years, and the sources of the mathematics 
involved are referred to in the Potgicter paper. Since this 
information is also available in standard textbooks on me- 
chanics, it will be assumed that readers are already familiar 
with it. Thus, this paper will proceed to further theoretical 
considerations of the Hooke joint accepting the following 
well-known formulas: 


tan Y,;=tan Y2/cos A 
where Y ;- 


Ys: 


A —angle between the two shafts. 


angular displacement of driving shaft 
-angular displacement of driven shaft 


{1} 
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Fig. 1 Angles used in defining yoke rotation 
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Speed Fluctuation in Multijoint Power Lines 
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Nore: This formula applies only when Y, is measured from 
the original location of the driving portion of the yoke cross 
as shown in Fig. 1. 

It will be seen from this that the driven shaft does not 
rotate with constant angular velocity but leads or lags behind 
the driving shaft by a constantly varying angle 5. If 6 is 
plotted against the angle of rotation of the driving shaft, a 
curve of sinusoidol form is obtained as shown in Fig. 2. 

This is a double-frequency wave, i.e., two cycles occur in 
one revolution of the shafts. The magnitude, or the max- 
imum lead or lag, is dependent solely upon the angle be- 
tween the two shafts. 

Though the wave in Fig. 2 would indicate that the max- 
imum lead occurs at angles of driving shaft rotation of 45 
deg, 225 deg, 405 deg, etc., and the maximum lag at 135 
deg, 315 deg, 495 deg, etc., actually they do not. This slight 
inaccuracy is due to the fact that equation [1] is a special- 
condition equation applying only when the joint starts from 
the position shown rather than the general equation which 
would apply for any starting position and any shaft angle. 
However, it is comparatively simple to determine the true 
angles at which the maximum leads and lags occur. The 
equation given for this is: 


=ten* {sf Ap"). 2. 2... ss G2] 


where Y’==shaft angles at which the maximum leads and 
lags occur 


A ~ angle between the two shafts. 


Again conditions are dependent solely upon the angle 
between the two shafts. The true wave for a single joint is 
shown in Fig. 3. 

On the curve the actual phase-shift angle of the wave is 
shown as 4, where 


@=45 deg—Y" [3] 


From these facts it is obvious that the driven shaft can- 
not rotate at constant angular velocity whenever there is any 
angularity between the shafts. In many applications it is 
possible to use two joints, such that the effects of the first 
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joint will be nullified by equal and opposite effects in the 
second joint. These conditions occur when the angle be- 
tween the driving and intermediate shafts is equal to the 
angle between the intermediate and driven shafts. This fact 
is known to all designers and most operators. However, it 
will be shown that this is just one special case of the general 
theory. If the shafts connecting the joints do not lie in the 
same plane, a correction can be made to obtain constant 
angular velocity of the driven shaft by turning the second 
joint yoke through the angle between the planes of the 
shafts as reported by Potgieter. 

Whenever it has been necessary to use more than two 
joints in any machine, difficulty has generally arisen in pro- 
ducing uniform angular velocity in the final driven shaft. 
The problem is analyzed below, and a method evolved 
whereby the angular lead or lag of each shaft in a power 
line using any number of universal joints may be calculated 
and controlled quite simply. 

Consider a power line containing three universal joints 
as in Fig. 4, an arrangement which occurs frequently in the 
farm machinery industry. The joint yoke angles are first set 
so that the effect of the shafts being in different planes is 
corrected. From here on the problem becomes one in which 
all shafts are lying in one plane and the procedure is given 
as follows: 


ho 


A\y, A2y, Asy =angles between shafts 0 and 1, 1 and 2, 
and 3, respectively, in a vertical plane 


ho 


A,y, Aey, Asy=angles between shafts 0 and 1, 1 and 2, 
and 3, respectively, in a horizontal plane 


A,, Az, As=compound angles between shafts 0 and 1, 
1 and 2, 2 and 3, respectively. 


Compound shaft angles are determined from the shaft 
angles in the horizontal and vertical planes, viz., 


A,=tan' [(tan Aiy)?+ (tan Aiy)?}'/ 


If each joint is considered separately, curves represent- 
ing the lead and lag of each driven shaft can be constructed, 
since the actual angle between each pair of shafts is known. 
These curves are shown in Fig. 5. 

Let us assume that the driving shaft, which would nor- 
mally be the tractor power-take-off shaft, is rotating with 
constant angular velocity. The curves for shafts 1, 2, and 3 
are double-frequency functions and may be represented by 
the following equations: 


$1=Ai1 sin 2 (wt+61) ede. Uy ke ee ae SE OG {4} 
$2 = Ae sin 2 (wt + #2) a ~~ <i ek Z {5} 
§3=As sin 2 (wt t 43) i @ &. @ & Sm {6} 


If Ai, Ao, As=magnitudes of lead or lag of shaft 1 with 
respect to shaft 0, shaft 2 with respect to shaft 1, anc shaft 3 
with respect to shaft 2, from equation [1] we may calculate 
Au, Az, and As, 
where Ai=Yo—Yi, when Yo=45deg . . . . . {7} 

A2=Y1—Yo2, when Y:=45 deg 
As=Y2—Ys, when Ye-=45 deg 
é1, 52, 83=instantaneous lead or lag of shaft 1 with respect 
to shaft 0, shaft 2 with respect to shaft 1, and 
shaft 3 with respect to shaft 2 
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Fig. 5 Lead or lag curves of a three-joint power line 


w =average angular velocity of shafts in radians per 
second 
¢=time in seconds 
61, 62, 0;==phase shift angles of curves 1, 2, and 3 due to 
angularity between shafts. 


Now the whole power line may be considered and the 
joint yokes located on the shafts at any angle with respect to 
the first joint. 

Let B2 and f; be the joint location angles of joints 2 and 
3 with respect to joint 1. 

The effect of B2 and Bs upon the curves for shafts 2 and 
3 is to move them laterally along the horizontal axis as 
shown in Fig. 6. 


The equations for the curves of Fig. 6 now are 


51 Ai sin 2 (wl + 41) . ° ° ° ° ° . . {8} 
52—Ae sin 2 (wt + A» { Bz) 3 ‘ ‘ A F ; {9} 
$3 As sin 2 (wt+634 Bs) a ar ae a | 10 | 


Equations {8}, [9], and [10] give the actions of each 
joint, and taken together give the action of the whole power 
line. As they are sinusoidol functions of the same frequency, 
and we know the magnitudes and phase relationships, they 
may be represented by rotating vectors and located on a 
simple vector diagram. It is this vector diagram which en- 
ables us to solve the multijoint power line problem, for, if 
the vector sum of the three vectors can be made cqual to 
zero, the final driven shaft will rotate at constant angular 
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Fig.6 Shift of lead or lag curves due to yoke location angles 
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Fig. 7 Vector diagram for three-joint power line 
velocity. A diagram for the general case of the three-joint 
arrangement is given in Fig. 7. 

Vector 1 representing equation {8} may be drawn with 
magnitude A; and phase angle 24,. The magnitude of vec- 
tor 2, which represents equation {9}, is Av, and its phase 
angle is 2 (@2+ 82) where B2 may be given any value. 
Similarly, the magnitude of vector 3 representing equation 
{10} is As, and its phase angle is 2 (@,+ Bs) where Bs can 
also have any value. If A, is greater than A; or A» the re- 
sultant of vectors 1 and 2 must be made equal in magnitude 
to As. This requires a specific value for the phase angle 2 
(02+ Bz). If the resultant of the three vectors is to be 
zero, vector 3 must not only be equal in magnitude to the 
resultant of vectors 1 and 2 but also opposite in phase. Thus 
the phase angle of vector 3, which is 2 (@3-+ Bs), must be 
given a suitable value. 

From the diagram, the phase angles 2 (42+ Bz) and 2 
(43+ Bs) may be measured or calculated. Since 2 and 4 
are known, then B2 and 8, may be determined. The joint 
location angles which will produce constant angular velocity 
for the final driven shaft are now known for the given 
arrangement. The joints may be set easily and accurately in a 
suitable jig, and for the given shaft angles the power line 
will operate satisfactorily. (It may be that vectors 2 and 3 
will be used to balance vector 1, or vectors 1 and 3 to balance 
vector 2, but the method of determining 22 and By remains 
the same.) 


A study of Fig. 7 will indicate that under certain con- 
ditions it is quite impossible to reduce the resultant vector to 
zero. For instance, if the magnitude of one vector should be 


AGRICULTURAL ENGINEERING for May 1953 


< 2(0,+B,) 
“iia (A,«4,) 


EFERENCE VECTOR 


\20, =2(0,°B,) | 
/ (a) 


(O«4,) 


= 2(6,+B,) 


4 \ 


~——————> REFERENCE VECTOR 
20,=2(6,°B,) | 


/ (o) 


Fig.8 Analyzing a three-joint power line by the vector method 


greater than the algebraic sum of the other two vectors, then 
even under optimum conditions a finite resultant remains. 
The only method by which a correct balance may be obtained 
under such circumstances is (a) to reduce the one shaft 
angle producing the high magnitude to such a value that the 
magnitude is less than the algebraic sum of the other two, or 
(b) to increase one or both of the small magnitude vectors 
by introducing more angularity into those shafts causing the 
small magnitudes. It is a relatively simple matter to calcu- 
late the minimum increase or decrease in shaft angularity to 
produce correct balance. In Fig. 8(a) it will be seen that the 
resultant vector cannot be reduced to zero. Supposing that 
angle A; cannot be altered but changes can be made in an- 
gles A; and Ae, then the vector diagram ts as in Fig. 8(b). 
To make A; equal to the vector sum of A; and A», we 
may change A, and Az in an infinite variety of ways, but no 
doubt practical considerations will point to the best change. 
It may be more satisfactory to have A; equal to As, in which 
case A, is equal to A, and may be calculated. 
From equation [7 } 
Ai =45 deg—tan ' [ (tan 45 deg) (cos A;) } 
But we know that A; = As/2 
Then A;/2=45 deg—tan' [ (tan 45 deg) (cos A;) } 
A,=oos ' {tan (45 deg—As/2) } 
From equations {2} and [ 3} 
6, =02—=45 deg—{[tan ' (cos A,) } 


and 4,45 deg—{[tan ' (cos As) } 


ee Ta 


Fig. 9 Two views of a two-joint test setup 
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TEST | 


BASE LINE~ ZERO TORQUE 


TEST 2 


BASE LINE— ZERO JORQU 


Fig. 10 Oscillograms of tests 1, 2, 3, 4 and 5 


From Fig. 8(b) 
2(43+ Bs) —261 
‘. B:=90 deg 


180 deg 


Thus we know all the shaft angles and joint location 
angles required to give constant angular velocity to the final 
driven shaft. It is obvious that other combinations of change 
in A;, Az or As may be calculated in a similar fashion to 
produce the same results. 

The above theory was first checked and satisfactorily 
proven on the test machine of the Mechanics Universal Joint 
Division of Borg-Warner Corporation, as illustrated in Pot- 
gieter’s paper of January, 1952. Further tests were made on 
a power line driven by a 20-hp electric motor and with an 
electric dynamometer to absorb the power. One of the 
arrangements is shown in Fig. 9. The torque fluctuations 
were measured by an electric torque meter and recorded by 
means of photographing the trace on an oscilloscope. The 
first phase of the test involved testing a power line with two 
universal joints; the second, of testing a three-universal- 
joint power line. To simplify setting up, all work was car- 
ried out with the shafts in a horizontal plane. A_ brief 
description of the tests conducted follows: 


TABLE !. TEST DATA 


SHAFT ANGLES 


YOKE ANGLES TORQUE (ib-in) 


Ae | As =—® a 8; a MAX. MIN 
0° - 90° - 2480 =. 2105 
20° ee | 90 | | 2600 1980 
°° °° 90° | °° il 2640 2230 
14°9' ie° 90° 0° 3380 1895 
io is° 40°30" los'3o'_ 2710 2160 


411 


Test 1. Two universal joints with all shafts in line and 
with the yokes located 90 deg to each other. 


Test 2. Two universal joints with the angles between 
the shafts being 20 deg and the first and third shafts being 
parallel. The yokes were located 90 deg to one another. 


Test 3. Three universal joints with all shafts in line 
and with the second and third yokes located at 90 deg and 
0 deg with respect to the first yoke. 

Test 4. Three universal joints with the shafts set at 
arbitrary angles to each other and with the second and third 
yokes located at 90 deg and 0 deg with respect to the first yoke. 

Test 5. Three universal joints with the shafts as set for 
Test 4 but with the second and third yokes rotated to pro- 
duce a constant speed at the final driven shaft. 

Examining Table 1 will indicate the variations in torque 
with the different power-line arrangements. The information 
in Table 1 was obtained from the oscillograms shown in 
Fig. 10. Theoretically, the records obtained in tests 1, 2, 3 
and 5 should have been similar; however, it is believed that 
setup errors, machine errors, normal loose fits in the tele 
scoping sections, and vibration induced by the above are 
largely responsible for the torque fluctuation obtained. Even 
considering the above errors, the results of test 5 compared 
very favorably to those of test 2 which is the accepted op- 
timum. The above information shows that, wherever the 
shaft angles in a power line do not alter, it is often possible 
to reduce the torque fluctuation to a safe level. 


It is not suggested that the above analysis will answer all 
or any of the farm machinery power-line problems, but it 
does enable the designers to determine the effects of angular 
ity between shafts on both power unit and driven machinery. 
Care must be taken to check the effects of altering the shaft 
angles due to relative changes in position of tractor and 
implement when analyzing power lines. 


Recording Torquemeter 
(Continued from page 307) 
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A Harvester for Ireland’s Sugar Beets 


Austin A. Armer 
MEMBER ASAE 


HEN an agricultural engineer accepts an appoint- 

ment as a consultant with the Technical Assistance 

Program of the Mutual Security Administration, his 
most vivid imagination cannot picture the nature of the 
problem or its solution until he has arrived on the foreign 
shore and learned something of the customs of the new 
country, and faced up squarely to a set of agricultural and 
economic circumstances altogether at variance with those 
in his own country. 

The author's contract with MSA stated that ‘the con- 
sultant will be expected to advise and assist on the im- 
provement and modification which might be made in beet 
harvesting machinery to meet Irish conditions.” 

A month's study of “Irish conditions’ revealed that 
by western United States standards any sort of beet-harvest- 
ing machinery was definitely contraindicated. Nearly all 
the conditions of Irish sugar beet fields at harvest time are 
the very conditions which make mechanical harvesting 
impossible or impractical in the United States. The fields 
are soaked to near capacity by constant rainfall; the beets 


This paper was presented at a meeting of the Pacific Coast Se: 
tion of the American Society of Agricultural Engineers at San Luis 
Obispo, Calif., February, 1953 
Austin A. ARMER 


Sacramento, Calit 
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Schematic diagram of basic elements of the Armer beet 


harvester 


Fig. 1. 


Fig. 3 


are planted for the most part by single-row planters, such 
that row spacing is never constant; and the beet fields 
abound in stones of all sizes and are on slopes so steep 
that an unloaded tractor has difficulty climbing them. 

In the face of this array of antagonistic conditions, 
there are now in the sugar-beet fields of Ireland 150 harvest- 
ing machines fabricated from a design which grew out of a 
30-day examination of the conditions, together with a pro- 
totype machine built within another thirty days. 


DESCRIPTION OF THE PROTOTYPE HARVESTER 

The concept of the machine (and the prototype em- 
bodying this concept) was based principally upon a series 
of restrictions; that is to say, field conditions dictated that 
nearly all the principles employed in successful beet har- 
vesters the world over had to be rejected for reasons of 
climate, soil conditions, and cultural methods. These re- 
strictions left little choice of design constants, and the 
basic features adopted were as follows: 

| A tractor-mounted unit, installed on a four-wheel 
tractor of the make principally available in southern Ireland. 


2 Loosening of the beets by a single shovel-type plow. 


3 Grasping of the beet foliage by a pair of V-belts 
back-to-back. (Continued on page 314) 


Chain - driven 
Topper Drive K AN) 


S46. 


Fig. 2) Schematic detail of the topping system of the Armer 


harvester 
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(Left) Shop view of the Armer beet harvester with tractor rear wheel removed * (Rght) The Armer harvester in operation 


near Carlow, Ireland 
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Comfort Zone Patterns in Infrared Brooding 
John E. Nicholas 


FELLOW ASAE 


LEXIBILITY and ease of application of heat from 
infrared lamps renders them useful tools, in single 
or multiple units, for brooding chicks, pigs, lambs 

or other newborn farm animals. Output of heat or energy 
from a 250-w, 110-v infrared lamp is greater at 1.2 p 
(microns) or 12,000 A (Angstrom units), but its heat 
production covers a band on the spectrum ranging from 
0.8 to 2.0 w or 8,000 to 20,000 A. The effects of this 
particular range of spectral wave length on_ biological 
specimens deserves further study. 

The heat output distribution of electric heating elements 
and the resulting pattern of the comfort zone is analyzed 
easily by permitting the radiation to be absorbed and by 
measuring the heating effect produced. Trials of this kind 
are reported in an article, entitled “Thermal Characteristics 
of Electric Brooder’’ in AGRICULTURAL ENGINEERING for 
August, 1939 (vol. 20). In preliminary chick-brooding 
trials, rays from an infrared lamp were allowed to fall 
on and be absorbed by litter, the resulting radiation being 
measured by the use of thermocouples. 


What the results of this radiation on live chicks would 
be under identical conditions can be determined best by 
study of the chicks’ behavior. This undoubtedly would 
vary with time of year, temperature, humidity, and age 
of chicks. 

METHODS OF STUDY OF COMFORT ZONI 

The laboratory study of the heat output and comfort- 
zone pattern was made by suspending a red-jacketed 250-w 
infrared lamp over the center of a 3 x 314-ft wood box 
3in deep filled with sawdust. 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING. Authorized for publication on March 17, 1953, as 
paper No, 1794 in the Journal series of the Pennsylvania Agri- 
cultural Experiment Station. 

The author JOHN E. NICHOLAS 
engineering, Pennsylvania State College. 


is professor of agricultural 


Author's Note: The author gratefully acknowledges the assist- 
ance of John S. Perry in the preparation of the drawings accom 
panying this article. 


THERMOMETERS 


FRAME FILLED 


P WITH 


2 SAWDUST 


Plan view of the experimental setup with thermocouples 
1, 2, 3, 4 and 5 at center and 3-in intervals radially 


The thermocouple arrangement and the location of the 
i thermometers placed on top of sawdust to determine 
comfort zone temperatures are shown in Fig. 1, a plan 
view of the experimental setup. Fig. 2 illustrates the rela- 
tive positions dimensionally. Floor temperatures were ob- 
tained by thermometers located 6 in from the wood box. 

Connecting the lamp to the available power line showed 
utilization of volts—116, amperes 2.15, and watts— 245. 

The study was carried out in the laboratory, and tem- 
perature readings were recorded almost as soon as the lamp 
was connected, then repeated at half-hour intervals until 
no further rises in temperatures were noted. After 14, hr 
of continuous operation of the lamps at a height of 18 in 
above the litter, the resulting readings of the thermocouples 
were plotted in Fig. 3. Thermometers on top of the sawdust 
have no special significance. Each recorded only the re- 
sulting effect of the heat absorbed at this point. 

The lamp was then lowered 2 in and data again re- 
corded with it 16 in above the litter. Lowering of the lamp 
to 14in above the litter provided a comfort zone after 
10 min that was relatively unchanged after 2 hr and 20 min 
of continuous heating. 

There was no appreciable change in the pattern of the 
comfort zone area by prolonged heating. A check test 
with the lamp hanging 18 in above the litter connected all 
night 5:00 p.m. to 8:30 a.m. next morning 
the pattern to be identical with Fig. 3 with the lamp at the 
18-in height previously obtained. 


showed 


DISCUSSION 


With the lamp at the 18-in height, the zone areas be- 
yond the 9-in radius were not quite as warm as with the 
lamp at the 14-in height. 

Because of the lamp's parabolic internal reflector, it 
might be conceived that lowering the lamp from 18 to 
14in would “decrease” the comfort zone area at the outer 
fringes of the relatively hot central cone. Fig. 3 shows that 
this fringe area is warmer with the lamp 14-in above the 
litter than 18 in. 

“Thermal Characteristics of Electric Brooders’ — The 
article previously referred to-— reports that a circular 
canopy brooder with a centrally located coiled wire heat- 


250 WATT 
INFRARED LAMP 


VARIABLE 
HEIGHT 


SAWDUST 
LABORATORY 
FLOOR 


is"RAD — 
.2 Cross section on line X-X (Fig. 1) indicating relative 
portion of lamp and the variable height above wood box 
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150 e 
16° HEIGHT (76°F FLOOR) 
140 - 
18" HEIGHT (76°F FLOOR) 
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120 14" HEIGHT (24°F FLOOR) 
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100 
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— 
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TEMPERATURE 


15 12 9 6 3 i) 3 6 9 12 15 
INCHES FROM CENTER 


Fig. 3 Comfort zone patterns with 250-w infrared lamp at 14-in, 
16-1n and 18-in heights, with 76 and 24 F floor temperature 


ing clement produced a similar comfort zone (Fig. 
3) having a temperature of 166 F at its center. Appar- 
ently at that time no fear of the possibility of fire hazard 
with the hover type of brooder was expressed. The infra- 
red lamp, properly suspended 14 in above the litter pro- 
duced a temperature of 150F at the center of comfort zone 
pattern and a larger useful heat pattern on the fringes than 
at the 18-in height. 

Temperatures recorded by thermocouples result from 
the heat effect produced at the location of the thermo- 
couple junction, The thermocouples, in general, were 
located a small fraction of an inch in air, above the sawdust. 
That a possible change in the heat pattern can be pro- 
duced easily is shown in Fig. 3. A thin sprinkling of 
sawdust over the couples brought about immediate tempera- 
ture response. In this case the lamp was at the 14-in height 
and the air at the floor had a temperature of 24 F. The 
graph shows temperatures under the lamp before and after 
sprinkling. As soon as material is made available which will 
absorb radiation, the resulting heating effect is immediately 
changed. 

Since chick comfort should be based on a live-chick 
behavior, and their response, the data here reported has 
relative value for guidance in the use of the infrared 
lamp in brooding. 


Harvester for Sugar Beets 
(Continued from page 312) 

4 Elevating the beets by the inclined V-belts to a top- 
ping mechanism. 
5 A topping device comprising a pair of bullet-shaped, 
ceunter-rotating members with helical flights, which at once 
grasps the stems of the beets, positions the beet roots, and 
propels the beets horizontally past a pair of sharpened disks 
which sever the roots from the crowns. 
6 A beet-cleaning screen to shake off adhering soil. 
7 A small storage bin for beet roots with a trap door 
release. 
8 A chute for tops with a trap door release. 
9 Controls for dropping alternate heaps of roots and 
tops. 
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The prototype embodying these features demonstrated 
that the machine was capable of meeting most field condi- 
tions, There were a number of design changes made nec- 
essary after the prototype was tried in the field, and in 
the absence of the design engineer, the agricultural devel- 
opment officer of the Irish Sugar Company, Ltd., with his 
staff of mechanics and the mechanical engineer revised the 
prototype design and supervised the construction of 150 
machines. 


LIMITATIONS OF MANUFACTURING FACILITIES 

The Republic of Ireland is essentially an agricultural 
country dominated by pasture and livestock production. 
Mechanized agriculture, as known in western United States, 
is almost unknown. There are no mass-production farm 
implement factories, and none of the lavishly equipped 
rural machine shops, which characterize the western agri- 
cultural areas in this country. Thus a design had to be 
suited to the manufacturing facilities which included 

1 Grey iron, aluminum and brass foundries. 

2 Jobbing machine shops, provided with engine lathes, 
drill presses, arc and acetylene welding and cutting equip- 
ment. 

3 Limited stocks of steel, principally a few bar sizes 
of angles, flats, and rounds. 

4 An almost complete absence of stocks of machine 
elements such as sprockets, chain, V-belts, sheaves, anti- 
friction bearings, etc. 

Facilities for building the prototype consisted largely 
of the maintenance shops and storeroom of the Irish Sugar 
Company's factory at Carlow, Special credit must be given 
to the maintenance staff of the factory, since their isolation 
from the large European machinery centers had developed 
an astonishing sense of resourcefulness. 

Adding to the difficulty of designing a machine for 
economical production was the fact that available materials 
(principally steel shafting, tubing and structural shapes) 
might be found either in metric or English dimensions. 
The machinists and mechanics of the maintenance. staff 
were equally at home in the English and metric systems, 


and carried at all times a mental conversion table of amazing 
accuracy. 
THE SIGNIFICANCE OF A TECHNICAL ASSISTANCE PROGRAM 
An agricultural engineer whose background has been 
design and application of farm machinery discovers a new 
dimension when he accepts the responsibility of a con- 
sultant with the Technical Assistance Program. In addition 
to the elements of agricultural engineering (commonly 
detined as the application of the science of mechanics to 
the solution of agricultural problems), this new dimension 
deals with the relationship between peoples of widely dif- 
fering backgrounds and customs. In the experience related 
here, which is perhaps typical of many successful Techni- 
cal Assistance projects, success was not so much in the 
nature of applying stereotyped engineering principles, as 
it was the relation between an individual or group with 
specialized engineering training and a beneficiary group 
whose contribution was a remarkable complex of enthusi- 
asm, willingness to co-operate, and boundless determination 
to put to full use all of the consultant's capabilities. 
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MEMBER ASAE 


REAT as are the advantages of grass silage in a live- 
stock feeding program, the spread of this system of 
harvesting grass and legume crops, and its accept- 

ance by farmers, although farily rapid in the past ten years, 

undoubtedly has been retarded by an air of mystery, mis- 
understanding, and confusion about how grass silage should 
be made and handled. 

The engineers in the harvesting division of the Allis- 
Chalmers organization have been engaged for about 15 
years in developing a line of forage-harvesting equipment, 
and in connection with the experimental work with these 
machines they have filled nearly 200 silos with grass and 
legume silage under a wide range of operating conditions. 
Observations based on this work, supplemented by the 
experiences of farmers who have bought and used produc- 
tion machines, indicate that the making of good grass silage 
is not so sensitive, difficult or complicated as has been 
generally believed. 

It is not the primary purpose of this paper to tell any- 
one how to make silage. The paper is intended to present 
only for study the results observed during the test work, as 
well as the conclusions drawn from these results. It is hoped 
that the report may help remove some of the mystery and 
fear of failure from the making of good grass silage and 
advance the time when farmers will approach silage harvest 
with the same understanding and confidence that they do 
their grain or corn harvest. 

While development on forage-harvesting machines be- 
gan in the summer of 1938, this report is based primarily 
on the period between 1942 and 1952 inclusive, in which 
a fairly well-defined test program was followed. In this 
11-year period, at least 11,000 tons of grass silage were 
harvested with experimental 
equipment operated by personnel 
of the Allis-Chalmers engineer- 
ing department at the La Porte, 
Ind., works. The work was more 
or less evenly divided at approxi- 
mately 1000 tons per year. Dur- 
ing 1942 and 1943, most of the 
harvesting was done in coopera- 
tion with the agricultural engi- 
neering department of the Uni- 
versity of Wisconsin and with 
the U.S. and the Ohio Agricul- 
tural Experiment Station at 
Wooster, Ohio. In 1944 the pro- 
ject at Wooster was continued, 
and in addition ten silos were 
filled in La Porte County, In- 


This paper was presented at a 
meeting of the Southeast Section of 
the American Society of Agricultural 
Engineers at New Orleans, La., Feb ~ 
ruary, 1953. i eg 
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Engineers Advance Art of Making Grass Silage 


Paul A. Whisler and George V. Frushour 


In this picture a grass mixture is being cut and chopped 
an Allis-Chalmers tractor 
harvester 


MEMBER ASAE 


diana. Since then all work has been done in the vicinity 
of La Porte. 

The silage made at 
farms under the 


La Porte was put up on average 
varying conditions. Allis-Chalmers 
supplied the machinery and tractor operators, but the 
method of harvest conformed as nearly as possible to the 
way in which the farmer wanted it done. 

Crops Harvested. During the 11-year period, almost 
every kind and combination of forage crop grown in this 
part of the country has been harvested with the exception 
of soybeans alone. Small amounts of soybeans with Sudan 
grass and soybeans with corn have been harvested, but no 
one apparently wanted to ensile straight soybeans. The pre- 
dominant crops cut were alfalfa, clovers of all varieties, 
alfalfa-grass mixtures, clover-grass mixtures, and alfalfa- 
clover-grass mixtures. A few straight grain crops of oats, 
wheat, and rye were cut, as well as a few all-grass crops of 
Sudan, timothy, canary, blue grass, and alta-fescue. Most of 
the grasses in the legume-grass mixtures were timothy, 
brome, and orchard grass. Some crops contained many weeds. 

Most of our work was done with first-cutting crops 
harvested in May, June, and July, but a few second and 
one third cutting were ensiled later in the season. 

The moisture content of these crops varied from 89 
percent in prebloom Ladino and red clover to 50 percent 
in wheat. During 1949 and since the moisture content has 
been recorded as the material went into the silo by the 
French-fry’’ method, which weighed samples are de- 
hydrated in hot cooking oil and then weighed again. A 
Toledo moisture tester was used prior to 1949. 

Method of Harvest. Almost all of the silage was cut 
direct from the standing crop. A small amount of wilted 
from the 
windrow for the experiment sta- 
tion at Wooster, 1948 
silo at La Porte was tilled 
with wilted alfalfa-brome which 
had been cut for dry hay at the 
start of a rainy spell. Although 
equipment for both direct-cut and 
windrow pickup was available, 
all the farmers preferred direct 
cut. A few times they were asked 
to permit windrowing for ex- 
1949 
three silos were filled with mate- 


usual 


silage was put up 


and in 
one 


perimental purposes. In 


rial picked up, without wilting, 
directly back of an experimental 
windrower to get “mileage” on 
the windrower. During 1951, to 
try out a special pickup, one small 
silo was filled with windrowed 
material which was too old and 
dry be cut at all. The only 
other windrowed silage made was 
an occasional part of a silo to try 
other experimental features 
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The theoretical length of cut used varied from 3% in to 
as much as 114 in. In general, longer cuts were used on 
higher moisture content materials and shorter cuts on drier 
materials, In recent years much of the work has been done 
at about 3/4 in cut. 

Method of Storing. Most of the silage was blown into 
conventional upright silos with experimental blowers. The 
silos varied from 6 x 15 ft to 16 x 50 ft and were of all 
different constructions and conditions. Most of them were 
of concrete-stave construction, without covers, in fair condi- 
tion and approximately 12 x 35 ft to 12 x 45 ft in size. 
Several hundred tons were placed in trench silos. 

Prior to 1944, additives in the form of molasses or 
ground grain were used in all but two or three silos a 
year. The amount of additives used per ton was approxt- 
mately in accord with published recommendations of 
colleges and experiment stations. Since 1944, however, as 
the good results of the few “no preservative’ pioneers 
became known around the country, about 75 percent of the 
material ensiled has had nothing added. Also, since then, 
when additives were used, the amount per ton has gener- 
ally been decreased from the recommended amounts. In 1950 
and 1951, the few farmers who added molasses did so 
not as a preservative, but in order to have extra carbohy- 
drates in the winter ration. Ground grains have not been 
used since 1949. No additives at all were used in 1952. 

In earlier years, many farmers attempted to tramp and 
distribute the silage evenly as it was put in the silo. For 
the last few years, however, no one has done any tramping 
or leveling except for a few feet at the top of the silo. 

Evaluation of Resultant Silage. Since the major purpose 
of the experimental silage program was the improvement 
of machine performance rather than the study of effects 
of methods used on silage quality, no technical procedure 
was attempted to determine how “good” or how “'bad’’ the 
material was when fed or what the results were in live- 
stock or milk production. Most of the silage, however, was 
examined by someone from Allis-Chalmers during the 
feeding season or after the silage had had a chance to cure. 
Also, wherever possible, results were discussed with the 
farmer after the silage had been fed 
and his opinion obtained about the 
quality and feeding characteristics. 


Judgment of quality was based 
on smell, taste, color, general ap- 
pearance, and feel of the silage as 
compared to previous samples which 
experience had shown to be feed 
readily acceptable to livestock. 

The past four season's results 
of our experimental silage program 
have been summarized and made 
available in condensed form, and 
mention of individual farmer ex- 
periences that follows have refer- 
ence to this tabulated data.* 


Field cutting and chopping clover 

for silage with the Allis-Chalmers 

tractor and forage harvester shown 

here greatly simplifies the field 

operations incident to making 
silage 
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RESULTS OBSERVED 

By far the most outstanding result observed from this 
project is that, all crops which met all of the following 
conditions when harvested, produced silage which was 
rated excellent or very good: 

1 Crop moisture content was above 70 per cent. 

2 Stage of maturity was not beyond the point where 
parts of the plant were beginning to die. 

3 Crop was harvested by direct cut. 

4 Crop was ensiled without additives. 

5 Crop was ensiled immediately after cutting, in a 
silo which permitted ample free drainage for excess moisture 

Moisture. High moisture content of the crop appeared 
to be one of the most important factors in making silage 
of high quality. In some cases crops between 60 and 70 
percent moisture made good silage, but in general it was 
inferior in color, odor, and taste, showed evidence of 
excessive heating, and had more top and side spoilage than 
the greener crops. 

Maturity. The stage of growth seemed to have less effect 
on quality than moisture content, as long as the crop was 
not past full maturity. Crops that were past their peak 
of growth and had dry or dead blossoms or leaves occas- 
ionally did not make top quality silage even where moisture 
content was around 70 percent. In general, the more im- 
mature crops made the best silage. The selection of the 
five “‘best’’ samples made in this 11-year period are all 
from crops of high moisture content and in the early stage 
of growth. The number one selection is the silage made in 
1952 on the Arden Baske farm, of 89 percent moisture, 
very immature prebloom Ladino and red clover. 

Method of Harvesting. Windrowed crops picked up 
directly behind the rake or windrower without wilting 
made good silage in several cases. In others, frequent 
spoiled or rotten spots occurred, apparently because trash, 
dirt, or manure had been picked up. In one of these cases, 


*On request the authors will supply tabulated data summarizing 
ensiling conditions and results on individual farms in the La Porte, 
Ind., area for the years 1949 to 1952 inclusive. Address Advertising 
Dept., Tractor Division, Allis-Chalmers Mfg. Co., Milwaukee 1, Wis. 


ee od ae 
78 i 
‘ , 
ea # 
- a 


x 


- Traeecpemgr or 


eN 
We 


om 


Sere: NE TA - hae Oo b.7 i Pe ee 
Net, eat oh Ota : ai Mage ; 4 ae ae Ce oe 
gh ed ae ri a oe 7 3 ; oo ee aie ae ee 
ies it” ye oe a) Ree ae < : pe, | SRR) eas ae Ree Sea 
ERS coe ee panes se es : A 1 
pene . os 
rsa : 
fies 
no ea : 
Orne F 

1 oe 

pets) Sa 
Cae 

ey co 316 ee 
Cee 
2 oa 
‘Cie 

AM So 

<i ee : 

Pa nec 
Pat ae 
eae 2 
ate at 3 6 
ee ati we ‘ 
aie aaa 
ase 3 
edt? Ae 

Pe ee 
Oy . 
; aes: 
x7 fbn Rin 
4? ons 
ee 

restated 

rs eae 

wore 

ee ae : 

iS Ea 
Seg. ae 

ieee 

ee 

no aes 
te % mie ie 
se sean : 
Be care : 
Be ee 

aps V2 ; 
ees, Gee 
Cee ets 

cin oe Seay 
BE} es rN d 
US 
sce 
Ss ei 
fe he : 
45 leas 

se ioe Pec, 

> 

oe ee Da 
; ‘ toa 4 ba = 

rt a 
EES 0 
mei gens rt 
ahs eee : 
Ra eae 
oe ee: 

1123 Es ame . Es , Z 
Cina , é 

so . , 
Ain a 
rap ie 8 Ne 
pine eee 
Be ae : ‘ ‘ 
Ra Pe le ae ee 
Soke < eee of 
Sag ‘ 
i eae <> . 
cle tee (ht fin ; 

ened hs oma ee A ey AE ete 

Be es, gee bx = . . 
Een Bote Bob eae ~3%.2, top ob ’ ‘ 
ie geet Gless oo 20 Ro 
ior — i ma ve wine” aa 4) ——— ie 

Sa ok area ) Al > Sa | ae 
is are hares! al an SE ON NO a | ET 
rane Beep Oy cae =e ie a ~ as » Pune ate ee we Lae 
eae ” oF ‘ Benge 5 aa hg > “oe ~ ie on - sigh Tek 
eee) eee f - ‘ Ae ees ne 4 esas as ‘He Reta ert 

Depron eey = one if SO ag =e | Pomme SS Re, eee” ee 
a a, Oe Si Ta i. STS. ao © | £ Ware 
26 eee a FR es ‘eos FL de Oe ee ae tee a : ae ys a rate aes 
eae ok cat Pe ai a 22 tn as ioe E ae iy rw ate eg ae ae may 

aan ae f en ent it Pe ae tan tn oO, I Le 4 Shiice <i . oy nee 

Betis VM erie Rog ON is? a ee tO ited ri, PES ve ewe 

Sr aah ag PS Ae Ree ie Me er oe Pla berate Goel Aer ie ee | 
ph. eva DP he Gh MNRAS ON Bel, RGR Mahia” St te eas CE 
oes tee oe, Wy SEI, NIT Re oe ra ite bat 5 Beek ae en Tag Ce in Ppa 
ae Pe area en ay t ab 0 oy RS ele ree i iS epg ae 4 
athe kath, Bh Male BT he eee emi PO PS ge PS) en ER lien ees te Pk iy, ee ini = 
ih 5) icone eh <r os Pe eked Ae eee ae Bh Lae eh at, Sad ies 23 ae 2 A 
Epes lee: The ew OOP SERINE ena ie var ta ik sper ee ae Ol PEN pach PRA 
See i ee eae OM RIOR te ie id tM avg Pie oaks, on 3 a Ps lees Shh. 
4 | Se te: Re + Soy" be Me " Bee Ss ah 5 ee A” thet a4 4. < Mes ane pak pieee ae 
Fee oie POT ee Et fg. i* Re NG ; » TABS sta: gn ile alles Coty S : 
a See eee CASS Re BU Re PE Gates, rie Py oP Tee ad oe . 

eae ‘ee ae ee ae! iP. Aes . Slreg: 12 my Cc Y ew ee a ae 

ay ti) eee See Caen Ale ae mm, Pe ott? er be SE er ae > : Ye oo 

ule mw ee v3 : % a's Rare. 

ee Ps ace eee, OR ag ipa eB iy 20 Make re or 
Seg oS eM (} & ct: = ‘4 » Le “ 
ee Dhiegy ach e R pei  es e 
MS Sects Same - “ ge fhe ak . Syhctae | i'r ee . + Nar fi , <i 
Ne eee 1 A ae eae FO Sys? PR apt 8 al 
ne Rh geste TL RED Sh gO t al F Ree y he We Bie : 
sae te 2 = base eee E een 
Se si 
Bp GMI lad 
Np eee | 7 
BC FS ine i 
eee me : 
aires; Li 
Shae ‘ 
faeghes oe i 
Bgrncabite ie ; 
Srae PRES = : 
ee ? 
Cas ite walt 
ee ——— ia a ccaperens ae Pere j i aka oo. eae racer i 
Side maladie: IS See iat ea ee iar Lo 7 (ee ee ; a ae se Se eR. eal oar ‘. 
ae ae 3 a Spee iy Lt 7 piza- , z aes + ao 4 oa F ta aw pat aba Sele - 
Rie 8! 8 eet Pe ee i Reet 
a A elaine a lees rs a eR i lea ete . 
2: oy ae pa ES ee ce is 2 ay ‘ 
Seni aS ate an ate i eee sat a8 +" eae 
dh a ne ms, f. inae. Ea! 3 . 7 - 


AGRICULTURAL ENGINEERING for May 1953 


on the C. E. Lindborg farm in 1949, 15 tons of direct-cut 
rye silage placed in the bottom of the silo was in excellent 
condition when fed, 37 tons of windrowed alfalfa silage 
placed in the center showed numerous spoiled pockets, 
and 10 tons of direct-cut alfalfa silage placed on top and 
cut from the same field as the windrowed silage during 
the same day was of excellent quality. The field had a very 
heavy application of manure, some of which was picked 
up in the windrow but not picked up with the sickle during 
the direct-cutting operation. 

The small amount of wilted silage harvested in this test 
work was insufficient as a basis for reliable conclusions as to 
the resulting silage quality. None of the material put up, 
however, and none of the several samples of wilted silage 
examined from other sources was what the authors would 
consider top-quality silage. Doubtless good wilted silage has 
been made, but all that was seen lacked the green color, the 
pleasing, tangy aroma and the fresh taste of good direct-cut 
silage. It has seemed more susceptible to overheating, moldy 
spots, and top and side spoilage. It was observed that under 
farm conditions it was impossible to control the wilting time 
accurately enough to prevent putting in at least some material 
that was well under the 70 percent moisture content which 
these tests indicate is necessary for good silage. It was also 
observed that wilted crops did not pack as well in the 
silo and therefore required more silo capacity for a given 
amount of feed. 

Additives. When molasses, either liquid or dry, was 
used as an additive and the rest of the above five condi- 
tions met, results were equally good. No appreciable im- 
provement, however, was observed over the same or similar 
crops ensiled without additives. 

When dry preservatives such as ground grains were 
used, the resulting quality of silage was not consistently 
good. Even with moisture contents above 70 percent and 
the amount of grain additive below the recommended 
amounts, spots of moldy, overheated, spoiled silage were 
common where slightly higher than the average of grain 
concentration occurred. 

Storage Conditions, There is an indication that crops 
should be ensiled quickly after chopping, and that once 
started a silo should be finished without too much delay. 
On several occasions where silage was allowed to remain 
on the wagon overnight and placed in the silo the next 
day, a layer of poor quality silage resulted. When opera- 
tions were suspended for several days and filling started 
again in the same silo without removing the top layer, 
localized poor quality also resulted. 

It appears that silos should have some provision for 
permitting free drainage of excess moisture to obtain top- 
quality silage. In a few cases where silos were tight, with 
no floor drain and close-fitting doors, the silage, in the 
lower part of the silo especially, was waterlogged and “‘off’’ 
in odor and appearance, although most of it was still ac- 
ceptable to livestock. All silos that contained good silage 
had at least some drainage. There is also an indication that 
the speed with which a silo can drain has some effect on 
quality. All silos that were in poor condition, that is, with 
cracks and loose joints which permitted leakage through 
the walls (farms of Ray Herrold, D. P. Hannon, Vincent 
Thies, and H. Hagenow), consistently produced superior 
quality silage with just a little better color, taste, and 
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aroma than similar crops put in tight silos which did not 
have ample drainage. 

This does not mean that silos with tight walls will not 
make good silage. Experience indicates that free drainage 
should be provided from the bottom of the silo. The number 
one sample, mentioned previously, made on the Baske farm 
in 1952, was placed in a tight silo in which an open drain 
had been installed in the floor. 

Silos do not have to be as tight for grass as for corn 
silage, as was shown by the fire-damaged silo on the farm 
of Ray Herrold. This silo has been filled with grass in 
the spring and corn in the fall for several years. With 
corn, a large amount of side spoilage and mold has oc- 
curred around cracks and loose joints. With grass, no side 
spoilage or mold has occurred when the crops were above 
70 percent moisture, 

No difference has been apparent in quality when silage 
has been tramped all the way up or merely topped out 
for the upper six or eight feet. 

Results have been as good in trench silos as in upright 
silos. Ample drainage should be provided to prevent the 
bottom of the trench from trapping liquids. Experience 
has indicated that silos in which heavy green material 
is used as topping have less spoilage than those using dry 
porous material like straw. Also toppings that were well 
crowned and extended out over the edge of the trench 
seemed to prevent side spoilage from runoff water that oc- 
curred when trenches were topped out flat or not quite full. 
Because of the lack of depth it ts more imperative to have 
high-moisture crops in trenches than in upright silos. 

In 1952, on the A. H. Warnecke farm, a trench silo and 
stack were combined with good results. Because of lack of 
capacity, after the trench was filled, the chopped material, 
80.5 percent moisture alfalfa and clover, was built up to a 
height of 15 ft above the ground level, on top of the ma- 
terial already in the trench. A blower was used to place the 
crop on the stack. The silage was compacted by a tractor and 
finished off by well rounding the top and raking the loose 
material from the sides. No cover was used. Spoilage was 
only about 3 in on top and sides and quality was good both 
in the stack and trench portions. A tile drain had been pro- 
vided in the bottom of the trench, but in this case was not 
necessary because the excess moisture was carried off through 
the sandy loam trench sides and bottom. 

There is no indication as to which crop makes the 
“best” silage. All green crops have made excellent silage 
when properly handled. Silage from straight clover or a 
mixture high in clover usually has a slightly sweeter smell 
and taste than comparable silages of alfalfa or alfalfa 
mixtures. The clover, however, should be cut before any 
leaves or blossoms become dead for this to be true. Natur- 
ally crops low in food value such as rye will not make 
as good feed as high-protein legumes. Legume silages high 
in moisture, that is over 75 percent, seemed to give slightly 
better silage if cut ¥/, in or more, theoretical cut, whereas 
lower moisture crops and all straight grain crops seemed 
better if cut V4 in or less. 

Quality (Farmers’ Opinions). \n practically all cases, the 
farmers’ report, after feeding the silage, agreed with the 
authors’ opinion of the quality. The most conclusive proof 
of their satisfaction is that as far as is known all farmers 
for whom grass silage was harvested prior to 1952, and 
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who are still feeding livestock, have continued to use it 
for at least part of their feeding program, with one ex- 
ception (Joe Tuholski, 1949). Many of them are now 
using grass exclusively for their silage requirements. 

Many farmers have tried silage both with and without 
additives of different forms. All have stopped using ground 
grains and most of them prefer silage plain with no 
additive. 

Feeding Results. No careful check has been made on 
the milk or meat production resulting from feeding grass 
silage. Many farmers have reported, however, that both 
quality and quantity of milk has gone up when changing 
from corn silage or pasture to grass silage. There have 
been no reports of decreased production except in the case 
of low food-value crops such as rye. Several beef cattle 
feeders claim that they get better gains from grass than 
from corn silage. 

When proper feeding practices have been followed, 
the “cow acceptance” of good quality silage has been 100 
percent. Cows have been known to leave good knee- 
deep alfalfa pasture to get a sampie of high-moisture, no- 
preservative, direct-cut, alfalfa silage. A few farmers have 
had trouble with feeding until they learned that there 
is more concentrated food in a scoop full of grass silage 
than there is in a like amount of corn silage. 


Production Machine Results. Aside from this work with 
experimental forage harvesters, some of the results obtained 
with thousands of production machines now in the field 
have been observed or reported, In these cases, results agree 
with the above findings. For example, a second-cutting 
crop of green succulent early-bloom alfalfa-brome silage 
was cut direct and ensiled with no additive on the farm 
of the late H. E. Babcock near Ithaca, N.Y., in the summer 
of 1948. A sample of this material won the New York 
state grass silage championship that season. 

In 1951, on a branch farm of the Wisconsin Agricul- 
tural Experiment Station at Marshfield, a large rectangular 
stack of high-moisture, medium-maturity legume crop was 
put up without wilting and without preservative. The 
branch experiment station superintendent, Russell Johannes, 
reported the silage was of excellent quality, with only a 
very small amount of top and side spoilage. 

Grass silage stacking operations observed on several 
other farms showed equally good results where crops were 
not too dry or mature. Among these were three stacks on 
the farm of C. B. Watson, President of the Corn Belt 
Livestock Feeders Association, DeKalb, IL, in 1951. Mr. 
Watson continued stacking all his grass silage in 1952, 
even though he has upright stlos available. 

Factors Contributing to the Results, The authors realize 
that the procedures and results reported in this paper dis- 
agree with the recommendations and findings of some 
silage authorities, and the following five points are offered 
in possible explanation of this difference: 

1 Most tests by colleges and agricultural experiment 
stations were conducted without the benefit of new forage- 
handling equipment capable of harvesting crop by direct cut. 

2 Silage cut direct is apt to be cleaner when it goes 
into the silo than that which is tirst windrowed, There may 
be a corresponding decrease in the amount of bacteria 
which cause spoilage. 

3 A much shorter time clapses between the cutting and 
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ensiling of a crop cut direct, which may affect the chemistry 
of the silage process. 

4 In this work, facilities for free drainage have been 
generally present, whereas in most experimental work tight 
sealing has been practiced. 

5 At least some of the other experimental work has 
been done under conditions that vary greatly from those 
actually encountered on the farm. 


CONCLUSIONS 

From the experiences and observations, in connection 
with this experimental program the following tentative con- 
clusions are suggested : 

1 The simplest, most economical, most foolproof way to 
make good grass and legume silage under farm conditions ap- 
pears to be to cut the crop direct and ensile without additive. 

2 Many farmers prefer this method because: 

(a) A saving in time, labor, and cost results by elimi- 
nating mowing and raking. 

(b) The direct-cut method reduces weather hazards 
and the danger of loss of the crop. 

(c) The crop can be harvested without picking up dirt, 
trash, and manure, and results in cleaner feed. 

(d) There is less danger of machine damage and lost 
time from picking up stones, pieces of iron, and other 
foreign objects. 

(ce) Power requirements are less and the uniformity 
of cut is better. 

(f) The time of harvest can be better controlled to fit 
other jobs and chores on the farm. 

(g) The entire operation is much simpler. It requires 
less judgment of crop-moisture conditions and less co- 
ordination and timing of the various operations than are 
required by the wilting system. 

3 Good quality silage will generally result when using 
the direct-cut, no-additive method if all the following four 
conditions are met: 

(a) If moisture content of crop is above 70 percent 

(b) If stage of maturity of crop is not beyond the 
point where parts of the plant are beginning to die 

(c) If crop is ensiled immediately after cutting with 
as little delay as possible in the entire filling operation 

(d) If crop is ensiled in a silo which permits ample 
rapid drainage of excess moisture. 

4 The one most important practice in obtaining good 
silage is to harvest at a high moisture content. It was ob- 
served that much more silage is spoiled on the farm by being 
too dry than by being too wet. 

5 Grass silage can be successfully stored in trenches 
or stacks if, in addition to the conditions in paragraph 3 
above, the material is well compacted and rounded out on 
top and protected from surface-water drainage. Moisture 
contents as high as possible will give the least top and 
side spoilage in this type of storage. 

The authors are aware that their work has not been 
extensive enough to guarantee similar results under every 
crop, climate, and silo condition that exists throughout this 
country. They contend, however, that the direct-cut, additive- 
free system is so far, the simplest, most economical grass- 
silage-harvesting process known, and that it has produced 
consistently good results under the conditions set forth in 
this paper. 
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Results of Evapotranspiration and Root 


Distribution Studies 
William B. Land and John R. Carreker 


ASSOC. MEMBER ASAE 
ESEARCH results trom studies of the rate of evapo- 

transpiration and root distribution under irrigated 

crops in 1952 are reported in this paper. These 
studies were part of a project on supplemental irrigation 
being conducted cooperatively by the Soil Conservation 
Service (Research) (recently transferred to the Bureau of 
Plant Industry, Soils and Agricultural Engineering), U. S. 
Department of Agriculture, and the agricultural engineer- 
ing department, college experiment station, University of 
Georgia Agricultural Experiment Stations. 

The rate of evapotranspiration by crops is one of the 
major factors affecting the design of irrigation systems, yet 
little research data are available in the eastern United States 
on evapotranspiration rates. Several processes are available 
by which these values are estimated. Chief of these are the 
Blaney-Criddle method of computing consumptive use and 
the Thornthwaite method of estimating evapotranspiration. 

The Blaney-Criddle* method gives consideration to 
temperature and daytime hours as the most important fac- 
tors influencing consumptive use. The consumptive-use 
requirement is obtained by multiplying the mean monthly 
temperature with the monthly per cent of daytime hours. 
The value so obtained, less the precipitation, gives the irri- 
gation requirement. The irrigation program of the Soil 
Conservation Service in the southeastern region is based on 
estimated values of consumptive use of water obtained 
with this method. 

The Thornthwaite theory of evapotranspiration employs 
an empirical formula based on latitude and average temper- 
ature of the air as the only variables. Knowing these fac- 
tors, the average daily values are computed for periods 
throughout the growing season. Von Bavel and Wilson+ 
showed how the values so computed can be utilized in a 
“bank account’ of available soil moisture. Rainfall and 
irrigation add to the moisture balance and the daily evapo- 
transpiration reduces the quantity present. When enough 
days have elapsed to reduce the balance to near zero, irri- 
gation is needed. 

These methods of estimating moisture withdrawal from 
the soil are important tools in helping conduct present irri- 
gation programs. However, daily and periodic rates of 
€vapotranspiration need to be measured under humid con- 
ditions for a better evaluation of their reliability for deter- 
mining when irrigation is needed. 


This paper was presented at a meeting cf the Southeast Section 
of the American Society of Agricultural Engineers at New Orleans, 
La., February, 1953. 

The authors — Wittiam B. LaNp and JOHN R. CARREKER 
are, respectively, assistant agricultural engineer and agricultural 
engineer on a joint research project of the U.S. Department of 
Agriculture (BPISAE) and the agricultural engineering depart 
ment, Georgia Agricultural Experimental Stations. 

*Blaney, Harry F. and Criddle, Wayne D. Determining water 
requirements in irrigated areas from climatological and irrigation 
data, SCS-TP-96, August, 1950. 

+Von Bavel, C. H. M. and Wilson, T. V 


Evapotranspiration 


estimates as criteria for determining time of irrigation, AGRICUL- 
TURAL 


ENGINEERING, vol. 33, pp. 417-418, 420, July, 1952 


MEMBER ASAE 


PLAN OF EXPERIMENT 


The irrigation studies described in this paper were 
conducted in 1952 on an upland field at the Southern Pied- 
mont Conservation Experiment Station. The site was within 
one terrace interval area with a land slope of about 5 per 
cent. The soil was a Cecil sandy loam, which is derived 
from very old and deeply weathered igneous and meta- 
morphic rock, 

The crops grown were tomatoes, pole beans, corn and 
cotton. We chose these to represent vegetable and_ field 
crops of high economic value and common to the agri- 
culture of this area. The rooting habits of these crops 
varied from fibrous to tap-root systems. 

Kobe lespedeza stubble was turned into the soil early 
in April and a broadcast application of 600 Ib per acre of 
0-14-10 fertilizer was made over all plots ahead of plant- 
ing. Each crop was fertilized with 500 Ib per acre of 6-8-6 
fertilizer in the row at planting. Corn was replanted due 
to crow damage and an additional 250 Ib per acre of 
6-8-6 fertilizer was applied in the row. All crops were 
later side-dressed with 33 per cent ammonium nitrate, the 
corn and cotton receiving 100 Ib per acre and the beans 
and tomatoes 150 Ib per acre, All cultural practices were 
uniform for a given crop on each plot. The varieties of 
the crops used were Stokecross hybrid tomatoes, Alabama 
No. 1 pole beans, NC 27 hybrid corn and Empire cotton. 

The treatment variables included irrigation versus none, 
with 4 replicates of each treatment. Irrigation applications 
were made as nearly as possible when 25 to 35 per cent 
of the available moisture was left in the soil. The com- 
puted rate of application was 0.40 in per hr. Standard 
rain gages were used to measure the quantity of water actu 
ally applied to cach plot. 

Runoff was measured from representative plots so that 
a record of the net water entering the soil from rains and 
irrigation was obtained. The runoff plots were 24.9 in wide 
and 42 in long, making 1/6000 acre. The length extended 
across one row width. Wooden borders on 
separated the plot from the adjacent area. A sheet metal 
trough at the lower edge concentrated the water into a 
pipe that lead downhill to a measuring can. 

Soil moisture records were obtained from samples taken 
in each plot at 0-6, 6-12 and 12-18 in depths. Samples 
were taken before each irrigation, one day following each 
irrigation and rain, and at 2 


three sides 


or 3-day intervals between 
these readings. The per cent moisture was determined by 
weighing and oven-drying. 
The per cent moisture data were converted to inches 
of available moisture in the soil by the formula 
AW =soil depth in inches 


(M—W’P)/100 


inches of available moisture 


volume weight 


where AW 
M=per cent soil moisture at the given time 
WP 


-wilting point in per cent soil moisture 
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This method for determining AW was the same as 
that reported by Peele, ct alt for determining available 
water-holding capacity of soil, except M was substituted 
for field-capacity percentage §. 


The daily evapotranspiration rate was calculated by 
using the following formula: 

(B—C) + (D+E)—F 

A=-— 

G 
where A=evapotranspiration rate in inches per day 

B=available soil moisture in inches at the begin- 

ning of the period 


C=available soil moisture in inches at the end of 
the period 


D= inches of rainfall during the period 
E= inches of irrigation during the period 
?==inches of runoff during the period 


G number of days in the period. 


EXPERIMENTAL RESULTS 
1 Rate of Evapotranspiration 


Tomatoes. Soil-moisture records were begun June 3 
under the tomatoes when the plants were about 16 in high. 


¢Peele, T. C., Beale, O. W., Lesesne, F. F.. and Carter. R. L 
Irrigation requirements of South Carolina soils, mimeograph, 1950 

§This project is indebted to A, W. Cooper (BPISAE), Auburn 
Ala., and to O. W. Beale (BPISAE), Clemson, S.C.. for deter- 
mining the percentage of soil motsture at wilting point and at 
field capacity for the soils in this study 
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evapotranspiration on tomatoes in 1952 
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The daily rainfall and irrigation, the available soil moisture, 
and the periodic rates of evapotranspiration for the toma- 
toes are given in Fig. 1. 

The soil on June 3 contained about 1.5 in of available 
moisture. This was 75 per cent of the 2.0 in of available 
water capacity in the soil to 18 in depth. 

Only 2.88 in of rain fell during June and July. The 
irrigated tomatoes were watered 7 times, totaling 9.44 in. 
The soil moisture on these plots was maintained at a level 
of 25 per cent or greater of the available range, except for 
a day or two in early July when the wilting point was 
nearly reached before water was added. 

The soil moisture under the unirrigated tomatoes de- 
clined steadily after June 3. A deficit of 0.6 in was re- 
corded July 21. The rains that began on July 29 replen- 
ished the available moisture supply to only 1.20 in, or 60 
per cent of the available water capacity of the soil. 

The average rate of evapotranspiration for the entire 
period of June 3 to August 26 was 0.187 in per day on 
the irrigated plots. There was considerable variation from 
this average during this period. The maximum recorded 
was 0.31 in per day during the excessively hot dry period 
of July 16 to 24. A rate of 0.29 in per day was recorded 
June 17 to 25 when a series of light showers fell. No 
rain greater than 0.50 in per day fell during this time. 
Surface evaporation was high. The soil-moisture measure- 
ments indicated very little of this rain penetrated into the 
soil profile, and no runoff was measured. Low rates of 
evapotranspiration were recorded while the plants were 
small and again in the final days of fruit harvest. 

The rains during the period August 4 to 14 caused some 
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2 Rainfall, irrigation, available soil moisture, and 


evapotranspiration on pole beans in 1952 
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Fig.5 (Left) Soil samples are being taken for measuring the distribution of roots under cotton. The soil was separated from the 
roots by elutriation * Fig.6 (Right) The roots of cotton and corn were separated from the soil by elutriation, and the roots were 


percolation below the 18-in depth. Evapotranspiration for 
this period was estimated at the average of 0.19 in per day. 

The average rate of evapotranspiration by the unirri- 
gated plants was 0.10 in per day. These plants drew soil 
moisture from a depth greater than 18 in to maintain life. 


Pole Beans. Soil moisture records were started June 3 
when the beans were about 12 in high and beginning to 
run on the stakes. There were 1.5 in of available moisture 
in the soil to the 18-in depth at that time. Records were 
completed on July 24 when rust killed the foliage on the 
plants. 

Rainfali totaled 2.17 in during the period June 3 to 
July 24. Six irrigations, totaling 7.29 in, were applied to 
the irrigated plots during this period, as indicated in Fig. 2. 

The average rate of evapotranspiration for the entire 
period June 3 to July 24 was 0.185 in per day on the irri- 
gated plots. The maximum rate recorded was 0.32 in per 
day during the hot dry period July 18 to 24. Low rates 
of evapotranspiration were recorded while the plants were 
small. 

The average rate of evapotranspiration by the unirri- 
gated beans was 0.082 in per day. These beans drew soil 
moisture from below the 18-1n depth to maintain life, but 
they were not able to set fruit. 


Cotton. The soil-moisture record was begun on cotton 
June 10 when the plants were about 10 in high. The soil 
in the irrigated plots at that time contained 0.95 in of 
available moisture to the 18-in depth, or about 5O per cent 
of the 2 in of available water capacity. The soil moisture 
record ended on August 26. During the period of June 
10 to July 28, only 1.90 in of rain fell, and the irrigated 
plots received seven irrigations, totaling 9.44 in (Fig. 3). 
Rainfall was fairly well distributed after July 29. 

The available moisture in the unirrigated soil was com- 
pletely exhausted to the 18-in depth by July 2. The plants 
drew some water from below the 18-in depth to maintain 
life, but made little growth during this period. 

The average rate of evapotranspiration for the entire 
period June 9 to August 26 was 0.196 in per day for the 
irrigated cotton. A maximum rate of 0.31 in per day was 
recorded for the period July 14 to 24. The minimum rate 
of 0.13 in per day was recorded for the period June 30 to 
July 5. The evapotranspiration rate was below the average 
when the plants were small and again near the end of the 
season when the bolls were maturing. The first cotton 
harvest was on September 9. 


recovered on the nests of screens 


The average rate of evapotranspiration by the unirri- 
gated cotton was 0.113 in per day. The maximum daily 
rate was 0.34 in June 30 to July 2. The available moisture 
was completely exhausted from the top 18 in of soil during 
this period. 


Corn. The corn was planted the third time on May 23 
The two previous plantings were destroyed by crows. 

Soil-moisture records were maintained for the corn from 
June 10 to August 26 (Fig. 4). The irrigated plots received 
6.55 in of rainfall during that period, and 10.94 in of 
irrigation in eight applications, 

The available soil moisture in the unirrigated plots 
was depleted in the 0 - 18-in depth on July 5 and remained 
there until the rains which began on July 29 replenished 
the water supply. These rains were too late for the corn 
to develop grain. 

The average daily evapotranspiration rate for the period 
June 10 to July 26 in the irrigated corn was 0.22 in. The 
maximum recorded rate was 0.28 in per day and the mini- 
mum was 0.15 in per day, 

The average rate of evapotranspiration for the unirri- 


gated corn for the entire period June 10 to August 26 was 
0.11 in per day. 
2 Yields 

Irrigation in 1952 produced outstanding yield increases 
over unirrigated crops. The yields, the increase with irri- 
gation, and the least significant difference between treat- 
ments for the tomatoes, pole beans, cotton and corn are 
given in Table 1. These data show that differences in yields 
were highly significant for all crops. 

We observed that the irrigated plants of these four 
crops grew vigorously and set fruit normally in 1952, even 
though average temperatures were at a record high during 
the dry period of late June and July. The abundant supply 
of soli moisture permitted the crops to produce yields in 
keeping with the lsmits of other productive factors. 

The crops in the unirrigated plots grew well until the 
drought started on June 29. The plants then gradually 
TABLE 1. YIELD OF POLE BEANS, TOMATOES, CORN, 

AND COTTON IN 1952 


Least significant 
difference, 


Crop Irrigated Unirrigated Increase 0.05 level 
Tomatoes, lb per acre 18,915 6,452 12,463 2036 
Pole beans, ib per acre. 5,183 541 1,642 1503 
Cotton (seed and lint), 

Ib per acre 2,534 742 1,792 520 


Corn, bu per acre —.... 70.1 10.6 59.5 21.8 
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depleted the available soil moisture, All of the unirrigated 
crops showed some signs of nutrient deficiency before the 
drought was broken by rainfall on July 29. Unirrigated 
corn appeared to have a greater nutrient deficiency than 
the other unirrigated crops. The ends of the corn blades 
turned yellow as the drought progressed. 

As the irrigated cotton matured, signs of a definite 
potash deficiency were apparent. The leaves then shed 
from the plant in September and early October, facilitating 
picking the cotton. 

Rains in August and September caused excessive second 
growth on the previously stunted unirrigated cotton. Pick- 
ing the small yield of opened bolls in September and Octo- 
ber was very difficult because of the heavy canopy of green 
leaves on these plants, 


3 Root Measurements 

The rooting depth of plants under irrigation practices 
has been a much discussed subject recently in the South- 
cast. The depth from which roots draw moisture from the 
soil affects the quantity and frequency of irrigation appli- 
cations. 

We planned to measure the distribution of the roots 
under the irrigated and unirrigated beans, tomatoes, corn 
and cotton in 1952, The excessive labor requirement and 
the time limitation for this work made it necessary that 
we limit these studies to just the corn and cotton. Even 
so, Only duplicate measurements were obtained. 

The procedure used is illustrated in Figs. 5 and 6. Soil 
samples were dug under representative plants in layers of 
0 to 6, 6 to 12 and 12 to 18 in depth. The width of the 
sample was cqual to the spacing between the plants and 
centered on a plant. It extended across the middle half the 
distance to the adjoining row on each side. 

The entire soil mass was separated from the roots by 
elutriation in a 15-gal garbage can (Fig. 6). The roots 
flowed out of the can in the stream of muddy water, and 
were recovered on a nest of screens. The top screen of 
Vg-in hardware cloth recovered nearly all the roots. A 
second screen of 1/16-in mesh recovered any roots passing 
the top screen. Gravels and large sand grains were left in 
the bottom of the can and did not clog the screens. 

The quantities of roots measured are given in Tables 
2 and 3 for the corn and cotton respectively. 

The percentage distribution of these roots in the three 
soil depths was as follows: 


Corn 
Irrigated Unirrigated 
0-6 82.4 86.0 
6-12 12.0 re 
12-18 5.6 6.9 
0-18 100.0 100.0 


Cotton 
Unirrigated 
73.2 
13.6 
13.2 
100.0 


Soil depth, Irrigated 
53.7 
23.9 
20.4 

100.0 


A few roots of both the corn and cotton extended 
below the 18-in depth in all samples. There was not time 
available for us to follow the roots deeper into the soil 
protile. 

The above tabulation shows irrigation had little effect 
on the pattern of distribution of the corn roots. We be- 
lieve that wetting the soil to the 18-in depth at each 
irrigation was enough for the corn. 

The larger proportion of cotton roots at greater depths 
in the soil indicates there might be a possibility of applying 
more water at less frequent intervals for cotton than for 
corn. 
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TABLE 2. WEIGHT OF ROOTS UNDER IRRIGATED AND 


UNIRRIGATED CORN 
Unirrigated 
tons per acre* 
Crown and brace roots l 0.106 

2 9.093 


0.100 


0.288 
0.333 


0.311 


0.024 
0.028 


Irrigated 
tons per acre* 
0.307 
0.405 


0.356 
0.853 


0.412 
0.632 


0.117 
0.068 


0.092 


0.054 
0.031 


0.043 


Sample 


Feed roots: Avg. 


0-6-in, depth ... 


6-12-in. depth 


0.026 


9.022 
0.028 


0.025 


12-18-in. depth 


*Oven-dry basis Avg. 


SUMMARY 

Research data on the daily rate of evapotranspiration are 
needed for a guide to when and how much irrigation water 
is needed during short drought periods in the Southeast. 

Cooperative studies in 1952 by the Soil Conservation 
Service and the University of Georgia at Athens were 
designed to give data on the daily rate of evapotranspira- 
tion, crop yield response, and root distribution under irri- 
gated versus unirrigated crops. The crops used were toma- 
toes, pole beans, corn and cotton. 

The average daily rates of evapotranspiration per day were 
0.187 in for tomatoes, 0.185 in for beans, 0.220 in for corn 
and 0.196 in for cotton. The maximum daily rates for these 
same crops were 0.310, 0.320, 0.280 and 0.310 in, respec- 
tively. The yield responses with irrigation were high from all 
crops. The average per acre yield for the four crops irrigated 
and unirrigated were: tomatoes, 18,915 and 6,452 Ib; beans, 
5,183 and 541 Ib; corn, 70.1 and 10.6 bu, and cotton (lint 
plus sced), 2,534 and 742 lb. These differences in yield were 
highly significant for all four crops studied. 

The distribution of roots under the corn and cotton 
was measured at depths of 0 to 6, 6 to 12 and 12 to 18 in. 
A few roots of all crops, both irrigated and unirrigated, 
penetrated below 18 in in the soil, but there was not 
sufficient time to determine the quantity nor maximum 
depth of penetration. Approximately 85 per cent of the corn 
feed roots were in the top 6 in of the soil. The proportion of 
the feed roots of cotton in the top 6 in was 65 per cent with 
irrigation and 73 per cent without irrigation. The larger 
proportion of the cotton roots at greater depths in the soil 
indicates that larger volumes of irrigation water might be 
applied at less frequent intervals to cotton than to corn. 
TABLE 3. WEIGHT OF ROOTS UNDER IRRIGATED AND 

UNIRRIGATED COTTON 


Unirrigated 
tons per acre* 
0.086 
0.158 


Irrigated 
tons per acre* 


0.243 


0.238 


Sample 


Crown and tap roots 


l 
2 


Avg 


Feed roots: 0.127 0.240 


0-6-in, depth 0.185 


0.170 


0.110 
0.170 


0.178 0.140 


0.029 
0.047 


0.033 


0.037 
0.027 


0.032 


6--12-in. depth 0.071 


0.048 


0.060 


12—18-in. 0.053 


0.049 


0.051 


depth 


*Oven-dry basis 
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Possible Farm Applications of the Heat Pump 


Chester P. Davis, Jr. 
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URING the years following World War II, renewed 

interest in the heat pump has been apparent and 

a great deal of research and practical development 
has taken place. Agricultural engineers are interested in 
the development, particularly as it relates to possible appli- 
cations on farms. 

Year-round air conditioning using water, earth, and 
air as heat sources or sinks for the heat pump has pro- 
gressed from the tailor-made experimental stage to the 
packaged units available on the market and installed in 
commercial establishments and homes. These are available 
for domestic air conditioning in many areas including of 
course rural areas where comfort is as much appreciated 
as clsewhere. The combination heat pump water heater 
and air conditioner has all but passed from the develop- 
mental stage and appears to be reaching the state where 
mass production in the immediate future may become a 
reality. Performance tests at Kansas State College have 
indicated a performance factor of 1.75 and a heating co- 
efficient of performance of approximately 2.8 at a 145-F- 
outlet and 70-F-inlet, water-delivery temperature. 

At least as early as 1947 engineers were thinking in 
terms of agricultural applications. C. P. Wagner of the 
Northern States Power Co.(1)* was pointing out usage 
for milkhouse heating in combination with a milk cooler. 
H. S. Hinrichs of Kansas Power and Light Co. and R. I. 
Lipper(2), director of the Kansas CREA research, were 
following a parallel path in some work with a combination 
milk cooler and hot water heater unit. Still other interest 
was being shown at Minnesota by Andrew Hustrulid and 
H. Ota(3) in a combination freezer and water heater. 
Purdue University(4) was also beginning a study of pos- 
sible application on farms with emphasis on crop condi- 
tioning and had come to the generalized conclusion that 
simultaneous utilization of both the heating and cooling 
capabilities of the heat pump was desirable. 

By 1948 O. W. Zastrow(5), technical standards divi- 
sion, Rural Electrification Administration, had presented a 
paper and written an article stating some of the possible 
farm uses for the heat pump. 

The Farm Electrification Division (BPISAE), USDA, 
recognizing the significance of this work inaugurated a 
project in cooperation with the Kansas CREA and _ the 
agricultural engineering department of Kansas State College 
where some work was already in progress to determine the 
heat-transfer characteristics of soil. W. C. Trent and D. R. 
Kelly(6) set up a heac-transter laboratory for determining 
basic transfer rates. A ground coil installation(7) was 
also built to measure heat flow to and from carth-imbedded 
direct-expansion refrigerant coils. Here transfer rates from 
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clay and sandy soils varied from 3 to 4 Btu per hr per deg 
F per sq ft of exchanger area. In rejecting heat to the 
soil slightly smaller rates were observed. Work at other 
places and by other persons are too numerous to mention, 
but suffice it to say that a great deal of research and some 
application has taken place as a result, 

It is perhaps significant to note that a majority of these 
workers were in the rural electric field. An example that 
points up the significance to those in this field is a 7'4%-hp 
water-type heat pump which during the year 1951 has 
required 17,261 kw-hr for farm home air conditioning 
and has provided a load factor of 20.5 per cent based on 
maximum demand for the year(8). 

Also, in 1948 a 10-hp installation(9) to process pop- 
corn to a desired moisture content had been made and 
was in Operation at Princeton Farms in Indiana. 

In England(10) an air-cooled refrigeration unit used 
to cool milk circulated this air over the condenser and 
passed it through hay to dry it. 

Edgar S$. Downs(11) of Battelle Memorial Institute, 
in a paper presented to the Farm Structures Division of 
ASAE, cited the above installations and methods and sug- 
gested it as a new approach to crop-drying problems. 

Giese and Ibrahim(12) at Iowa State have suggested 
it as a possibility for use in the ventilation of animal 
shelters. 

Building on earlier research, W. G. Buchinger (13), De- 
troit Edison Co., U. F. Earp and Leon Charity(14) of 
Virginia Polytechnic Institute, and continuing previous 
work, Andrew Hustrulid(15) have concentrated on simul- 
taneous usage for cooling and heating. 

There can be no doubt of the agricultural possibilities 
of heat pump equipment. The economic limitations are 
not easily established but must enter the picture. 

Looking ahead to research work it seems desirable to 
define the now more or less clearly indicated lines of 
research and development for the purpose of coordination 
of effort and interchange of ideas between workers. There 
are at least five distinguishable lines of endeavor, though 
even these may be interrelated and others added. They 
are: (1) simultaneous utilization of the refrigeration and 
heating capacities for such purposes as milk cooling and 
water or air heating, (2) household year-round air condi 
tioning, (3) air conditioning of livestock shelters, (4) 
curing and preservation of vegetables, fruits and other 
perishables, and (5) conditioning of certain seeds, grain 
and other agricultural products. 

The application of the milk cooler also to heat the 
milkhouse has been said by W. G. Buchinger “to be prob 
ably the simplest, most economical and safest method 
known, but also the least accepted.” It is a working reality, 
however, on some farms and can be expected to increase 
as the advantages are understood. 

In the opinion of several research workers the possi 
bilities of utilization of this same milk cooler for supplying 
water heating and its realization in commercially produced 
cquipment is a step which may not be far away. The 
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mechanics of doing the job are still controversial but the 
principle is clear. The almost certain imminence of produc- 
tion of the water-heater air-conditioning combination has 
added considerable impetus to research and development. 
Its merits are apparent from the standpoint of more efficient 
utilization of this piece of fundamental equipment. 

Combinations of freezers with water or air heaters are 
being investigated. Here where used with freezers the 
maintenance of favorable coefficients of performance are 
not so casily obtained due to the relatively greater spread 
between evaporator and condenser refrigerant temperatures 
with the resulting lower coefficients of performance. 
Combinations with refrigeration temperatures of 40 to 
50 F show more favorable coefficients of performance. This 
certainly is not to discourage such research, because by 
both cooling and heating there is again an efficient usage 
of equipment. The economics may be more marginal. 

The second class, that of household year-round air 
conditioning, is an established fact. The value of pumped 
water for livestock consumption and limited lawn and 
garden irrigation is one factor in favor of using water as 
a heat source and sink, An adequate, economically available 
supply is not, however, always available. Units that use 
air as a heat source and sink with supplemental heat sources 
for peak conditions have become commercially available 
during the past year, 

Air conditioning of livestock shelters with this equip- 
ment has not been attempted in this country so far as is 
known until recent planning and equipment for work was 
inaugurated at Purdue University with respect to broiler 
houses. Here one of the features of the equipment is the 
same as that of the smaller basement or other space dehu- 
midifiers, that of being able to condense moisture from 
air in a space such as a stanchion-type dairy barn, laying 
or broiler house. Gases such as ammonia which are ab- 
sorbed by the water vapor are removed in the condensate. 
The heat is retained within the space. It is not necessary 
to remove large amounts of moisture-laden air containing 
considerable heat to lower the humidity and prevent exces- 
sive condensation and attendant moisture problems. In a 
research project conducted in Sweden dehumidification was 
combined with the heating of a normally insulated five- 
room home using a design air temperature of +5F. A 
stanchion-type barn located over 100 yd from the house 
with 10 to 15 dairy cows provided sufficient heat for main- 
taining the barn temperature above freezing and the home 
at normal comfort temperatures. The value of summer 
cooling with the equipment is subject to controversy though 
work in progress at the psychroenergetic laboratory at the 
University of Missouri and elsewhere will shed further 
light on this possibility. 

The curing and preservation in storage of certain vege- 
tables such as onions and sweet potatoes require at least 
two separate conditions involving both temperature and 
humidity control. In the case of sweet potatoes suberiza- 
tion and curing are promoted by high temperature (85 F) 
and relative humidity (85 per cent) during the first ten 
days of storage life. After that storage at 55 to 60 F and 
80 to 85 per cent relative humidity is desirable. Using the 
same equipment and without moving the product, the 
heat-pump unit possibly with some auxiliary equipment ts 
inherently capable of producing this effect. During winter 
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storage some heating is also required in many locations, 
and the heat pump with its full automatic control and 
capability of either heating or cooling could perform this 
function. 

More and more reports of work by private research 
agencies, the Refrigeration Research Foundation, state agri- 
cultural experiment station horticulturists, USDA storage 
and transportation personnel have pointed out the desir- 
ability of maintaining temperatures and humidities at cer- 
tain optimum levels for maximum quantity and quality 
preservation, With some auxiliary humidification equip- 
ment and control these requirements could very probably 
be met. 

The last phase of the application previously mentioned 
was in the conditioning of certain farm crops. Such an 
installation for conditioning popcorn, a crop of large cash 
income in southern Indiana, has been in operation at 
Princeton Farm at Princeton, Ind., since 1949. The objec- 
tive was to condition air to a temperature and humidity 
that would correspond to a specified and desired equilib- 
rium moisture content. The installation is shown  sche- 
matically in Fig. 1. Moisture-laden air leaving the drying 
grain is pulled over a cold evaporator coil. Here it is 
cooled to and below the dew point and moisture is re- 
moved in the form of condensate. This dehumidified air is 
now passed over the condenser of the system and reheated. 
This consists of heat extracted at the evaporator and further 
work energy released in heat form by the fan and condens- 
ing unit in the work they perform. The conditioned air is 
now passed through the seed or grain to complete the 
drying cycle. 

Uneven drying of the product in bulk can be prevented 
by adjustment of temperature and humidity of the air to 
correspond with the equilibrium moisture content desired. 
The attribute of being able to effect such control within 
limits is desirable for at least some farm products. 


CLOSED-CYCLE CONTINUOUS DRYING SYSTEM 
Theoretical studies of a closed-cycle continuous drying 
system conducted as part of a master’s thesis at Purdue 
University(16) showed the following relations (Fig. 2) 
for units designed to operate to provide air at the same 
dry-bulb temperature but at different relative humidities. 
Condition 1 (58 per cent @) is for an approximate equilib- 
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Schematic drawing of closed-cycle, heat-pump grain drier 
it Princeton Farm, Princeton, Ind. 
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ENERGY COST IN CENTS/HR. 
ENERGY REQUIRED KW.HR./HR. 


GRAIN DEPTH IN FEET 


Fig.2 Energy required for operating a continuous-type shelled- 
corn drier at 110 F and at a rate of 1,000 Ib per hr (25-13.6 per 
cent, dry basis) 


rium. moisture content of 12.5 per cent while condition 2 
(28 per cent @) would give a final moisture content of 8 
per cent, if carried to equilibrium, For a continuous drier 
this would not prevent reaching the moisture content de- 
sired, but for bulk drying it would. 

It will be noted that it requires considerably higher 
compressor energy input to produce the low humidity air, 
since the suction pressure of the machine must necessarily 
be lowered to obtain that level of dehumidification. 

Using Hukill’s(17) relations and choosing a particular 
rate of drying (1000 lb per hr) blower energy require- 
ments are shown for an air flow of 31.2 cfm per bu at 
condition 1, (58 per cent ©), and correspondingly less 
for condition 2, (28 per cent @). It will be noted that 
there could be a family of curves if different relative 
humidities are chosen for the drying air and that the depths 
of grain for which total energy requirements are similar 
would vary depending on the air conditions compared. 
This study presents a method for estimating the energy 
requirements for drying grain with specified air conditions 
and for arriving at an optimum design condition for the 
equipment. 

In terms of operating economics in which we are in the 
final analysis basically interested, Fig. 3 shows these total 
electrical energy requirements for shallow depths of grain 
on a per bushel basis. 

Mr. Downs in a similar study compares this system 
with a fuel-oil-fired drier and finds that, at 2c per kw-hr 
and 12c per gal, respectively, the cost per hour operation 
would be 2.7c for the closed-cycle heat pump and 3.3c for 
the oil-fired drier. The heating coefficient of performance 
of the heat-pump unit under these conditions was 4.3. 

The conclusions were approximately similar for these 
two studies; that for cold weather drying 20 per cent less 
operational cost was required for the closed-cycle system. 

Objectively of course the initial cost of equipment, 
grain handiing and all other economic factors must be 
considered. No attempt has been made to do this to date, 
though it is expected that the initial costs of the closed- 
cycle system would be higher. 

In general, the cost comparisons and advantages of 
securing a uniform specified moisture content have been 


COST IN CENTS/BU. 
ELECTRICAL ENERGY KW.HR/BU. 


ie) ! 2 3 4 5 
GRAIN DEPTH IN FEET 


Fig. 3 Energy required and cost of energy per bushel for operating 
a continuous-type shelled corn drier — 1,000 Ib of grain dried per 
hour (25-13.6 per cent, dry basis) 


favorable enough to build experimental laboratory equip- 
ment. Drying tests further than those to prove that grain 
can be dried to a relatively uniform specified moisture 
content have not been undertaken to date. Using this unit 
for the same dehumidifying purpose for warm-season dry- 
ing versus using conventional methods of heating air and 
forcing it through the seed mass has not been investigated. 
By use of an air-to-air heat exchanger between the evapora 
tor and condenser the efficiency of the drying unit could be 
increased and drying air of low humidity and_ relatively 
high temperature is feasible even under unfavorable drying 
weather conditions. 

In summation, it is certain that the heat pump equip- 
ment has considerable possibilities in farm application, 
some of which are being realized and more are in necessary 
research stages. 

The economic development of such applications will 
depend on how accurately the capabilities of this equip- 
ment are evaluated, Limitations are relatively high equip- 
ment costs, skilled service requirements and inability to 
furnish heat economically at high-temperature levels. How- 
ever, where fully automatic operation over both the heating 
and cooling range is desired, where simultaneous usage of 
the heating and cooling potentialities can be realized, or 
where specialized conditions of temperature and _ relative 
humidity may be necessary, the heat pump in some cases 
offers worth-while advantages. 
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Measuring Seepage from Irrigation Canals 
W. W. Rasmussen and C. W. Lauritzen 


EEPAGE from irrigation canals and ditches is a prob- 
lem of great economic importance to irrigation agri- 
culture. It has been variously estimated that one-third 

to one-half of all the water diverted for irrigation is lost 
through scepage in conveyance systems. With the increasing 
demand for water by agricultural and industrial interests 
in arid regions, it 1s increasingly important that measures 
be taken to reduce these losses. An accurate method of 
locating and determining the extent of seepage losses is 
requisite to adequate control practices. The high cost 
prohibits the use of lining or other conservation measures 
on an extensive scale, so that means of localizing seepage 
losses is necessary to effect the greatest conservation of 
water with limited funds. 


Various methods have been proposed and developed 
for measuring scepage losses from irrigation systems. Israel- 
sen and Reeve (2)*, Lauritzen and Israelsen (3), Rowher 
and Stout (6), and the U.S. Bureau of Reclamation (8), 
list and describe the more common direct methods of meas- 
uring seepage losses. Indirect methods which attempt to 
relate certain physical properties of the canal bed material 
to the amount of seepage from the canal have been pro- 
posed, These methods include the measurement of factors 
thought to be indicative of seepage losses as the texture of 
the canal bed material and ground-water fluctuation studies. 
The soil protile controls to a large extent the seepage from 
canals, but is influenced by various factors as depth to 
ground-water table or inhibiting layers and the topography 
of the area. At present the me- 
chanical analysis of soils appears 
to be of value only in estimating 
probable seepage from canals. A 
study of the relationship of tex- 
ture of the subgrade material to 
the seepage losses from canals in- 
dicates that the texture may be 
indicative of seepage losses in 
sandy soils overlying deep water 
tablest. 
wells and piczometers for deter- 
mining ground-water fluctuations 
are of value in determining the 
conditions under which the seep- 


The use of observation 
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Fig. 1 


Salinity Laboratory and Bureau of Reclamation- 
type seepage meters and the type of baffles used in the 
study reported in this paper 
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age measurements are made and may also be used to locate 
and estimate the amount of seepage from conveyance systems. 

Of the methods proposed for measuring seepage from 
irrigation canals, all have certain limitations in accuracy, 
cost, or adaptability. At present it appears that no one 
method is adequate for determining seepage losses under 
all conditions, Of the methods developed, the USDA 
Salinity Laboratory meter has a number of desirable features 
and should theoretically give good results, Its advantages 
are that: (a) measurements are made under operating 
conditions at normal water levels, (4) losses are measured 
from small local areas which may locate and segregate 
regions of excessive seepage, and (c) the measurements 
can be made at practically any time without excessive labor 
or equipment costs. The meter has the limitation that meas- 
uring the losses from a limited area may require a consider- 
able number of measurements to reliably indicate losses over 
a section of a canal and obviously the meter cannot be used 
to measure losses in most lined canals. 

The ease with which the Salinity Laboratory seepage 
meter may be used and the advantage of localizing and 
delineating areas of greatest seepage has resulted in wide 
use of the seepage meter. The Salinity Laboratory meter 
and various modifications of this device have been used in 
scepage studies. Israclsen and Reeve (2), Carter (1), 
Meyers (5), Thurmond (7) Warnick (11, 12) and Wig- 
gins (13) utilized the Salinity Laboratory meter and vari- 
ous modifications of this meter in studies comparing several 

methods of determining scepage 

losses. In general, the results 

were variable and inconclusive. 
In some studies there appear to 
be insufficient data and an in- 
adequate analysis to justify draw- 
ing valid conclusions. Mceer- 
schiedt (4) investigated the ef- 
fects of the design of perme- 
ameters and seepage meters and 
the depth of installation on scep- 
age measurements. These results, 
based on a large number of 
measurements in several different 
soil types, point to the fact that 
much of the variation in scepage 
rate determined by the seepage 
meters and permeameters may 
be a result of the various depths 
of installation. The Bureau of 
Reclamation (9) made an inves- 
tigation of the seepage losses 
from the canals and laterals on 
the North Platte Project in Wy- 
oming and Nebraska in 1951. 
They determined seepage losses 
from a number of sections of the 
irrigation channels by the pond- 
ing method and by the use of 
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seepage meters. Approximately 350 seepage-meter settings 
were made in the canal both during water deliveries and 
while ponding measurements were in progress. In general, 
the results obtained by the seepage meters were extremely 
variable. A comparison of the results from the use of the 
seepage meters and from the ponding tests indicated a 
variation in the seepage rate from 93 per cent less than to 
285 per cent greater than the ponding method. From this 
extensive study they concluded that ‘Further correlation 
data and perhaps revision in the meters or changes in the 
technique are required before the seepage meter can be 
considered a reliable instrument for the measurement of 
seepage losses.” 

In the present study an attempt was made to determine 
the reliability of the seepage meters as a means of measur- 
ing the seepage losses from irrigation canals and ditches. 
The study was limited to a comparison of the results of 
the seepage meter and ponding methods under field 
conditions. 


EXPERIMENTAL PROCEDURE 

Scepage-meter measurements were made over five canal 
test sections on four operating canals. Seepage losses over 
three of these sections had been previously determined by 
the ponding method. Ponding measurements over the 
other two sections were planned but have not been com- 
pleted. 

A general procedure was followed in the seepage-meter 
studies in all of the areas. Measurements were made at 
intervals along the sections of the canals under study. The 
sections varied from 500 to 2,000 ft in length. In the 
short reaches measurements were made at approximate 
100-ft intervals. Over the longer reaches measurements 
were made at intervals varying from 200 to 500 ft. Two 
types of seepage meters were used in the study: two stand- 
ard Salinity Laboratory meters and four patterned after a 
modification of the Salinity Laboratory type developed by 
the Bureau of Reclamation in a recent study on the North 
Platte Project in Wyoming and Nebraska (9) (Fig. 1). 
Usually the six meters were used at each location or station 
within a reach, with two settings with each meter and two 
readings (1.¢., two separate determinations of volume lost 
per unit time) at each setting. The meters were set at ran- 
dom across the canal bottom and on the side slopes. Settings 
were made several feet apart so that measurements at a 
single location were made over approximately 30 linear 
feet of the canal. Precautions were taken to install the 
meters in undisturbed areas of the canal bed, which had 
not been stepped on or otherwise disturbed by the operator. 


The Salinity Laboratory-type meter described by Israel- 
sen and Reeve (2) consists of a cylindrical base with a 
cone-shaped top having a small gate valve at the apex, an 
upper cylinder of smaller diameter is welded to the top 
of the base to serve as a baffle for protecting the bag and 
as a support for a rod used to support the bag during 
weighing. The base of the meter or the seepage cup en- 
closed an area of two square feet and was six inches in 
depth. The reservoir is usually a thin-walled plastic bag} 
which is connected to the base by plastic or rubber tubing. 
A 6,000-g spring balance is used to weigh the bag to 


¢Plastic bag manufactured by G. D. Richardson Mfg. Co., Fort 
Collins, Colo. 


determine quantity of water lost. The Bureau of Recla- 
mation type has a similar base with a single 1-in pipe 
rising from the apex of the cone and braced to the outside 
edge of the base. The base of the meter enclosed an area 
of 2 sq ft. The sides of the seepage cup were 9-in in 
depth. The meters developed for this study were designed 
with cups 6-in in depth. The valve ts attached to the 
stand pipe by a T-joint and is operated from above the 
water surface by an extension handle. This modification 
facilitates installing the meter in deep water and removes 
one objectionable feature, that of the operating of the 
valve as on the Salinity Laboratory meter under the surface 
in deep and usually cold water. 

The meters are installed in the same manner by first 
opening the valve and then forcing the lip of the lower 
cylinder into the bed of the canal. The plastic bag is 
filled with water and held above the surface to expel the 
air from the tubing and the base of the meter, In certain 
locations in sandy soils the inside of the lip of the meter 
base was coated with heavy grease to prevent channeling 
down the wall of the meter. The plastic bags with a single 
outlet were filling by dipping, using a small funnel and 
a short length of tubing attached to the bag. The bag ts 
attached to the tube from the base of the meter and then 
lowered below the surface and the air inlet valve at the 
base of the meter closed. A pinch cock is amped on the 
inlet tube and the bag raised above the surface of the water 
a definite amount and weighed. The bag is then placed 
below the surface and the pinch cock released. After a 
timed period the inlet tube is pinched off, the bag raised 
and weighed as before. The loss in weight in grams (or 
cubic centimeters as the liquid is water) and the time is 
recorded. The location in the channel, the depth of the 
water adjacent to the meter, the temperature of the air 
and water and the initial and final weights of the bag and 
the initial and final time are recorded on an appropriate 
data sheet for each reading. Observation on the per cent 
cut and fill of the canal at the location, the variation of 
the water surface from normal, the design capacity of the 
canal, the soil type and the name of the observer are also 
recorded for cach station. 


BAFFLES USED TO PREVENT ERGSION 


In certain of the canals studied the sandy nature of the 
canal periphery and the high velocity flow resulted in 
considerable undercutting or erosion around the base of 
the meter and the resultant tipping or upsetting of the 
meter. In an effort to prevent this two types of baffles 
were used. One consisted of a ring of 16-gage galvanized 
iron approximately 3 ft in diameter and 18 in high with 
two rows of ¥;-in holes near the top. Another type con- 
sisted of a sheet of 18-gage galvanized iron approximately 
7 ft long and 14 in high (Fig. 1). The ring-type baffle 
was installed by inserting the bettom edge of the ring a 
short distance into the bed of the canal. A short length 
of strap iron bent to form a U-shape clamp on the top 
was used to anchor the ring. The seepage meter was then 
installed into the ring. The other type baffle was used 
by bending the metal sheet to form a rough V. This was 
placed in the canal and secured with a short length of 
strap iron as before. The meters then were installed a 
short distance downstream from the base of the V. The 
large area of both types of baffles increased the turbu- 
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lence in the area adjacent to the baffles and it was difficult 
to obtain a seal around the base. As a result, the baffles 
were largely ineffective in controlling undercutting. 

Whenever the meters were installed in a deposit of 
sand on the bed of the canal, serious undercutting occurred 
if the meters were left for any length of time. For short 
runs whatever limited cutting occurred is not considered 
to seriously affect the results. Whenever the meters were 
installed in a scoured area of the channel this undercut- 
ting did not occur very rapidly and the readings were 
considered to be valid. Regardless of whether undercutting 
occurred or not, the results were extremely variable on all 
meters at most locations. 


The computations of the data obtained with the seep- 
age meter are simple. The area enclosed by the seepage 
cup on all the meters was 2 sq ft. From this and the 
quantity of water lost from the flexible bag in a given 
period of time the seepage rate is easily determined. The 
seepage rates as measured by the seepage meters and the 
ponding method are expressed in cubic feet per square 
foot of wetted area per 24 hr. This unit of expressing 
the quantity of seepage loss is preferred in comparing 
losses between different canals which vary greatly as to 
the extent of the wetted area. 

The seepage rate from the ponded sections is computed 
by plotting the canal cross sections at intervals within the 
ponded section from which the average width and wetted 
perimeter is determined. The width and the wetted pe- 
rimeter at various elevations are determined to obtain the 
volume of water lost. The drop in the water surface with 
time was obtained by the use of continuous water-level 
recorders set at the lower end of each ponded section. 
The seepage rate is then readily computed from the volume 
of water lost per unit time, the width of the water surface, 
the length of the section and the wetted perimeter by the 
following simple formula: 


Seepage Rate 


width * length * drop in water surface per 24 hr 


wetted perimeter 
cubic feet per square foot per 24 hr 


length 


The seepage rate versus depth of water in the section 
was plotted for purposes of comparison of the seepage 
with depth. The resulting curves were used in determining 
an average seepage rate from the ponding measurements for 
comparison with the average of the seepage meter meas- 
urements at comparable depths. 


RESULTS AND DISCUSSION 

A brief description and a summary of the results of 
the seeepage meter measurements on the various test sec- 
tions follows: 

Wilson Irrigation Company's North Branch Canal near 
Ogden, Utah. The canal through the test section is exca- 
vated in sandy soil ranging from fine loamy sands to very 
fine sandy loams. Through part of the reach studied, the 
canal is in a deep cut through a low sandy ridge and over the 
lower portion the canal traverses the brow of the sandy 
ridge. The canal bed through the test section is largely 
scoured with some deposition of fine silt on the bottom 
near the toe of the slopes. Through the lower portion the 
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bed has scoured areas and fine to medium sand and silt 
deposits over much of the bottom. 

The meters were installed at random within a limited 
area at each location, Precaution was taken to install the 
meters to a uniform depth of two inches, but due to the 
shifting sand deposits and the undercutting this was difh- 
cult to accomplish. The meters were finally installed to a 
depth of 4 to 6 in to help stabilize the meter and prevent 
rapid undercutting. The baffles described were used in an 
effort to stabilize the soils during the determinations, but 
they were largely ineffective. 

A number of settings of each meter were made at each 
location with several readings of each meter at each setting. 
Whenever there appeared to be undercutting, entrapped 
air in inlet tube, faulty seals around the base of the meters, 
or other possibility of error, the results were discarded. 
The meters were frequently undercut and upset resulting 
in the loss of much data. 

The data in general was extremely variable both be- 
tween locations and between settings and readings of the 
same meter at the same location. This inconsistent varia- 
tion persisted regardless of type of meter, location in the 
channel, the depth of water, or whether or not the battles 
were used. More than 170 measurements were made in 
this test section but only 80 were considered valid. The 
seepage rate varied from a maximum of 9.31 to a minimum 
of 0.014 cu ft per sq ft per 24 hr, a range of one to ap- 
proximately 65. 

An analysis of variance of the data indicated that there 
was a significant difference between the locations within 
the section tested although soils appeared to be very much 
the same at each location. There was a highly significant 
difference between settings of the same meter at the same 
location. The readings at each setting of the same meter 
were highly variable, but this variation could not be tested 
by statistical analysis. 

Eden Main Canal and the Farson Lateral, Eden Project 
(USBR) Eden, Wyo. Seepage meter measurements were 
made in two sections of the Eden Main Canal and one 
section of the Farson Lateral on the Bureau of Reclamation 
Eden Project, near Eden, Wyo., (10) with water flowing 
in the canal. Measurements were made over reaches which 
had been tested by the ponding method in the fall of 
1950. Due to the sandy nature of the bed material and 
the high velocities (in excess of 3.5 fps) encountered in 
these canals, the meters were undercut and tipped as in 
the Wilson Irrigation Company's canal. The two types 
of baffles were again tried in an effort to prevent this 
difficulty but were unsuccessful. During this part of the 
study one of the seepage meters was modified to have a 
9-in seepage cup. The modification was made to ascertain 
the value of deeper cups in preventing undercutting in 
sandy bed material. However, undercutting occurred more 
frequently with the 9-in cup than with the standard 6-in 
cup. One explanation might be that in certain instances 
the higher cup created greater turbulence around the base 
of the material with the resulting greater undercutting. 
Another factor considered was the possibility that installing 
the meter to a greater depth disturbed the soil to a greater 
extent, contributing to more rapid scouring. In view of 
the work of Meerschiedt, installing the cup to a greater 
depth would greatly affect the results. Thus it appears 
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there is need for an effective type baffle to prevent under- 
cutting around the seepage cup and the base of the meters, 
if they are to be used successfully in streams with high 
velocity flow. A flat-screen-type baffle has been designed 
but has not been tested. 


Due to the nature of the bed material in pond 1 of 
the Eden Main Canal, seepage meter measurements could 
be made only over a part of the section. The canal was 
excavated through shale material, which prevented the 
installation of the meter except in certain locations. The 
limited number of measurements and the limited location 
prevented any adequate analysis of the data in this section. 
Measurements were possible at all locations in the channel 
through pond 2, except on the lower side slopes and out 
a short distance from the toe line where the sandstone or 
shale protruded into the periphery of the canal. As in 
previous studies, the high velocity of stream and the sandy 
nature of the bed material resulted in undercutting and 
tipping of the meters. An analysis of the data indicated 
highly significant variations between settings of the meters 
within locations, 


Seepage-meter measurements were made over a 500-ft 
section of the Farson Lateral through a section excavated 
entirely in Bridger shale which is believed to be very tight 
and highly impervious. The canal in this section was fairly 
uniform in depth and of irregular, approximately rectangu- 
lar, cross section. The measurements in this section were 
more consistent, believed mainly due to the lower velocity in 
the canal and the more cohesive soil. An analysis of 
variance indicated the same disturbing variation between 
meter settings. 


An analysis of the variance of the results of the seepage- 
meter measurements of pond 2 of the Eden Main Canal 
and the Farson Lateral indicated that there was no signifi- 
cant difference in the seepage from the sections although 
they are considered to be located in different soil types. 
There was no significant difference in seepage at the dif- 
ferent locations within the section. There was a highly 
significant difference in seepage as measured by the dupli- 
cate settings of the same meter at the same location. This 
analysis based on a considerable number of measurements 
seems to cast considerable doubt on the reliability of 
seepage meters for measuring seepage losses from canals 
of the type studied. A comparison of the results obtained 
by the seepage-meter measurements as compared to the 
ponding measurements vary from 34 per cent less than 
pond 1 to 167 per cent greater than the rate by ponding 
from the Farson Lateral (Table 1). These comparisons 
are based on an average of the seepage-meter measure- 
ments. But since these measurements are so variable and 
not statistically significant, any comparisons made cannot 
be considered reliable. 


TABLE 1. COMPARISON OF THE SEEPAGE RATES FROM THE EDEN MAIN CANAL AND THE FARSON 
LATERAL AS MEASURED BY THE SEEPAGE METERS AND BY THE PONDING METHOD 


329 


W eber-Provo Diversion Canal, near Kamas, Utah. The 
seepage-meter measurements on the Weber-Provo Diversion 
Canal were very limited. Measurements were made in only 
one location near the downstream end of pond 2, with 
approximately 30 to 35 cfs flowing in the canal. An 
analysis of the limited data indicates that the seepage-meter 
measurements were less variable in this location than in 
some of the other canal sections measured, This may be 
attributed to the more cohesive soil and the lower water 
velocities than in the other operating canals. The analysis 
indicated a range of from 1 to 66 in the seepage rate. 
Since the measurements were made within a very limited 
area, this indicates the disturbing variations encountered, 
even in rather homogeneous areas. The data are inade- 
quate to allow any valid inference of seepage losses from 
the section tested. In 25 measurements, the seepage as 
determined with the seepage meter, varied from a maximum 
of 2.02 to a minimum of 0.033 cu ft per sq ft per 24 hrs. 


Ponding measurements were attempted on the Weber- 
Provo Diversion Canal during the period October 25 to 
November 1, 1951. Due to the seasonal low water in the 
Weber River and the high seepage losses in the canal 
above, the test sections the ponding studies were not com- 
pleted. The results of the initial ponding measurements 
indicated that seepage rates were far in excess of those 
measured by the seepage meter. 


CONCLUSIONS 
From the initial investigations of the feasibility and 
limitations of the seepage meter for estimating seepage 
losses from specific sections of the canals described under 
the prevailing conditions it was concluded that: 


1 The erratic and inconsistent results obtained by the 
seepage meter under certain of the test conditions casts 
considerable doubt on the reliability of this method for 
estimating seepage losses from irrigation canals. 


2 The inherent variability in most natural soil mate- 
rials will require considerable repetition of measurement 
to obtain any reliable estimate of such phenomena as seep- 
age and permeability. It appears that any approach to a 
solution of the problem of determining seepage losses 
from canals from scepage meter data must be based on 
statistical methods and the number of seepage-meter meas- 
urements required to approach a reliable estimate of seep- 
age from a canal may make the method prohibitive. 

3 The operation of the seepage meter in canals exca- 
vated in cohesionless soils and high-velocity flow is ex- 
tremely difficult. Undercutting of the seepage cup and 
tipping of the meters are of frequent occurrence. 


(Continued on page 331) 


1 2 3 4 5 6 7 8 9 
Canal Section Number of meter Seepage rate by meter Rate by Variation Ratio 
readings Maximum Minimum Average ponding Rate Per cent col. 5/6 


Cu ft per sq ft per 24 hr 


Eden Main Canal, pond 1 43 4.83 0.045 
Eden Main Canal, pond 2 120 11.15 0.004 
Farson Lateral 96 3.20 0.010 


1.29 1.97 0.68 34.6 0.65 
1.47 0.73 + 0.74 + 101.0 2.04 
0.76 0.28 + 0.48 + 167.0 2.67 
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Electrification Changed the Face of Agriculture 


H. S. Pringle 


MEMBER ASAE 


URAL electrification has literally changed the face of 
American agriculture. Today nine out of ten farms 
in the country are electrified. Seventeen years ago, 

when the U.S. Rural Electrification Administration was 
created in 1935, that figure was reversed. Only one farm in 
ten was served with central station electric power at that 
time. In that same year the opinion was expressed by some 
that nearly every farm that could use electric power efh- 
ciently had already been electrified. The progress since that 
time has proven how wrong that statement was. 

Today more than 1,000 REA borrowers are operating 
1,200,000 miles of rural electric line serving 3,750,000 
connected consumers. About 244 millions of these are farms 
and about the same number of farms are served by power 
companies and municipalities. 

Today we know that the use of clectricity increases farm 
production, but to what extent is difficult to gage. However, 
to demonstrate that it does increase production, let us exam- 
ine the results of a survey the REA conducted on 41 Ohio 
and Indiana farms, before and after electrification. The 


average consumption per farm was 466 kw-hr per month. 
These farms had been using electricity for from one to five 
years. Taken altogether, their labor force was 6.3 per cent 
smaller at the time of the survey than it was just before they 
were electrified. This fact should be kept in mind while 
considering how the 41 farms increased their production. 


First of all, there was a 27 per cent increase in the num- 
ber of acres of land planted to crops and a 50 per cent 
increase in the amount of irrigated land. Production of 
crops and meat increased, 176 per cent in the number of 
acres of seed corn planted and 21 per cent in beef cattle 
raised. Some of the other increases were 46 per cent more 
milk cows, 55 per cent more laying hens and 57 per cent 
more chicks brooded, 130 per cent more chicks hatched, 109 
per cent more turkeys raised, and 95 per cent more vege- 
tables raised. In addition there was a sharp increase of 710 
per cent in meat processing and of 500 per cent in apples 
marketed. Altogether these farms developed 19 
enterprises. 

All this increased production was accomplished with a 
6.3 per cent reduction in the labor force, as previously 
stated. Of course there were other factors, such as better 
farm management and increased mechanization of field 
work, which contributed to these results. But the use of 
electric service was the major change. 

Somewhat similar surveys have been made in other parts 
of the country. The figures vary, of course, due to geographic 
and economic conditions and the extent to which electricity 
is used. But all of them, like the one mentioned, show in 
actual figures some of the tangible effects that rural electri- 
fication has had on farm production. 

Many studies have been made of the effectiveness of 
electricity as a labor saver in farm production. One kilowatt- 
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hour will do the work of 8 men on certain tasks. It will mix 
a ton of feed or lift 500 gal of water 100 ft. 

As used to increase production, electrically heated hotbeds 
produce stronger plants, electric brooding of young animals 
can cut losses by about one-half, and the results in the case of 
irrigation are well known. Steers gain more weight, cows 
produce more and richer milk, and hens produce more eggs 
when water at the proper temperature is always available 
to them. 

Electricity also aids production by reducing losses during 
the storing and handling of farm products and by improving 
their quality. The part that refrigeration plays is well known 
but progress in the reduction of losses of farm crops due to 
high moisture content or poor storage conditions has only 
begun. These losses are tremendous. We produced about 
100 million tons of hay, 100 million tons of corn, and 100 
million tons of small grain in 1951, but it has been estimated 
that 25 per cent of this production was lost on farms. At 
least 90 per cent of these losses are preventable. 

Great progress has been made in the mechanization of 
field work, but we are told that, on the average, farmers 
spend about 50 per cent of their time working in and 
around the farm buildings. It is in this area, of course, that 
clectricity can make its greatest contribution. 

However, a comparison of the power used in industry 
with that used in farming would be startling to most of us. 
Industry has available about 7 hp per worker, while farms 
have available about 30 hp per worker, not including manual 
labor or animal power. Of this 30 hp, about 6 hp can be 
supplied better by electricity than by other means, but only 
about 1/2 hp is now being supplied by electricity. This means 
that there should be a twelvefold increase in the farm use of 
electricity for just doing the work that is now done by less 
cthcient power. 

The foregoing refers only to the present uses of power, 
not to the uses that can, and eventually will, be made of it. 
These new uses will make a considerable addition to that 
twelvefold increase, 

The great majority of farmers are anxious to be shown 
how electricity can help them run their farms more efh- 
ciently. It has been estimated that already there are about 
250 uses for electricity on the farm, outside the home. New 
uses are still being discovered and their application is lim- 
ited only by farmers’ knowledge of how to put them into 
practice, and by manufacturers’ ability to make the equip- 
ment available at a reasonable price. 

By and large, manufacturers have offered their coopera- 
tion to the rural electrification program. The extension of 
rural lines opened up new and profitable fields. Surveys 
indicate that for every dollar invested in rural power facili- 
ties, the farmer invests an additional $4.50 in wiring, 
plumbing, and electrical equipment. 

But the farmer has difficulty in finding the right type of 
equipment and service to fit his particular operation. Large, 
nationally known manufacturers have not yet entered the 
field as fully as some leaders in rural electrification would 
like to see, and the job has more or less been left to small 
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manufacturers to carry the load. In turn, these small manu- 
facturers are plagued by lack of national distribution. They 
offer their products at the best prices possible, but they have 
trouble getting together with the ultimate purchaser. 

Another factor is the lack of standardization of equip- 
ment on the farm. Much of the home electrical equipment 
is plug-in equipment for which standards have been estab- 
lished. This has allowed manufacturers to employ assembly- 
line methods of production. 

Electrical farm production equipment, however, has no 
such set of standards to go by. Feed grinders, hay hoists, 
crop driers—-to mention only a few — are not yet being 
produced in such quantities as to allow more attractive 
prices or more trouble-free operation. 

At first, farmers tried to fill the void by converting their 
hand-operated equipment to electrical operation. This prac- 
tice, while it showed the enthusiasm and needs of the farmer, 
left much to be desired in the direction of efficiency 
and safety. 

Electrified farms today are faced with a difficult problem, 
mostly because of the fact that the shortage of farm labor is 
now more acute than ever before. Farm population dropped 
by nearly 7,000,000, or 23 per cent, from 1940 to 1950, 
During the twelve months from September, 1950, to Sep- 
tember, 1951, the farm labor force decreased more than 
350,000. Further reduction in farm man power is likely in 
the face of attractive industrial job opportunities and rising 
wage rates. 

This means—and this fact cannot be stressed too much 

that farmers today are being asked to produce 42 per cent 
more per agricultural worker than was produced just ten 
years ago. The country's population is increasing. Every 
day there are 7,400 additional people to feed in this coun- 
try. This means that 15 additional tons of food are needed 
every day if our people are to continue to eat as they are 
eating now. 

In conclusion, following is a summary of how the value 
of electric power on the farm increases day by day: 

1 Electricity is available on most farms. 

2 Agricultural production is the highest it has ever been, 
but must go higher. 

3 Electricity offers the greatest potential for obtaining 
the necessary increases. 

4 Agricultural engineers have a tremendous responsibil- 
ity, not only in the development of new uses and equipment, 
but also in showing farmers how to apply electricity to the 
jobs they are already doing. 

5 While progress in the efficient use of electricity in 
agriculture has been amazing, we have actually only scratched 
the surface. 

Rural electrification is now recognized as a vitally im- 


portant part of our national defense effort and of our peace 
time economy. 


Farm Applications of Heat Pump 


(Continued from page 325) 


_ 7 Lipper, R. 1, Lyman, P. L. and Trent, W. E., Earth Heat 
Exchanger Investigation and Additional Information on Ground 
Coils as a Heat Source. Annual Reports of Kansas CREA, 1950, 
1951, and 1952. 


8 Trent, W. C.. Lipper, R. I., and Lyman, P. L., Load 
Characteristics Will Fix Heat Pump Rates, Fleetrical World, pp. 
110-113, April, 1952. 


331 


9 Foster, G. H. and Davis, ¢ 
tions on the Operation of a Heat Pump Drying Installation at 
Princeton Farms, unpublished report at) Purdue University Agri 
cultural Engineering Department, March, 1949 


P., Report of Test Observa- 


10 Crop Drying Without a Furnace, editorial, Farm Implement 
and Machinery Review, November, 1950 


11 Downs, E. S., New Approaches to Crop-Drying Problems, 
Battelle Memorial Institute, Columbus, Ohio, unpublished paper 
presented at winter meeting of ASAE, 1950 


12. Giese, Henry, and Ibrahim, A. A., Ventilation of Animal 
Shelters by Use of Heat Exchangers, AGRICULTURAL ENGINEFRING, 
pp. 329-333, July, 1950. 

13. Buchinger, W. C., Heating the Milk House with a Milk 
Cooler, Detroit Edison Co., Detroit, Mich., unpublished paper 
presented at winter meeting of ASAE, 1951. 


14 Charity, L. F.. Earp, U. F., and Baker, V. H., Heating 
Water with a Milk Cooler Using the Heat-Pump Principle, 
AGRICULTURAL ENGINEERING, pp, 216 and 219, April, 1952 


15 Hustrulid, A., and Cloud, H. A., Use of the Heat-Pump 
Principle in Heating Water, AGRICULTURAL ENGINEERING, pp 
357-359, June, 1952. 


16 Davis, Chester P. Jr. A Study of the Adaptability of the 
Heat Pump to Drying Shelled Corn, unpublished master's thesis, 
Purdue University Libraries. 


17 Hukill, W. V.. Basic Principles in) Drying Corn and 
Grain Sorghum, AGRICULTURAL ENGINEERING, pp. 335-338, 340, 
August, 1947. 


Measuring Irrigation Seepage 
(Continued from page 329) 
i From the limited data it appears there is not con- 
sistent relation between the seepage rates as determined 
by the seepage meter and ponding measurements, 
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Pressure Control on Individual Sprinklers 


CN. 


Johnston 


MEMBER ASAE 


HE problem of pressure loss due to friction within the 

line inherent in all sprinkler irrigation systems can be 

met quite well as a rule by providing adequate pipe 
sizes. But where the terrain is rolling, certain sprinklers 
along a lateral will surely need pressure regulation to perfect 
the pattern and equalize the distribution. For this reason it 
appears that pressure regulators applicable at each sprinkler 
that needs one is the solution. This seems to require a 
small, simple, sensitive device incorporated into the body of, 
or on, the supply line immediately below the sprinkler itself. 

On the basis of this reasoning, in 1950 it was decided by 
the author to investigate the possibility of making a device to 
control the pressures for or in sprinklers. About the same 
time L. T. Coulthard (Member ASAE) from Alberta, 
Canada, became a graduate student in the irrigation depart- 
ment of the University of California at Davis, with an 
interest in sprinklers and an idea of controlling the flow to 
the nozzles by using the supply stream velocity. 

We canvassed this idea as well as the possibility of meter- 
ing the flow some way so as to maintain constant pressure at 
the sprinklers, but neither method could be developed at the 
time. A third and direct method of control was obvious, 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING. 

The author —C. N. JOHNSTON 
University of California, Davis. 


former irrigation engineer, 


using fluctuations from the desired working pressure as a 
means of energizing a valve, so that when the pressure at 
the nozzles went below some fixed value more water from 
the supply would be admitted, and vice versa. A balanced 
valve was necessary so unequal pressure from supply to 
nozzle would not become a factor in the control. Mr. Coult- 
hard went ahead with the construction and testing of the 
first of these direct-acting valves sketched out by the author, 
while the latter built and tested a series of models with the 
assistance of the laboratory machinist. 

The whole series works remarkably well. All are imme- 
diately sensitive to small changes in nozzle pressure even 
when the supply pressure is allowed to fluctuate widely. A 
big advantage of these controls is that they require very little 
machining, can be made from stock brass rod and tubing, 
and are sensitive, light, compact, and cheap to produce so 
they can be incorporated into or just below a sprinkler. More 
recently the author has produced a valve which has a Venturi 
throat incorporated into it. Differential head in the Venturi 
is used to actuate the valve and thereby control the pressure 
behind the nozzles located just beyond the Venturi assembly. 
This valve combines velocity and metering principles with 
pressure control. Following is a description of a selected 
group of these conceptions which are offered to readers of 
AGRICULTURAL ENGINEERING for consideration: 
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Fig.1 is a sleeve-type valve mounted in the sprinkler 
body proper and centered in a retaining ring disk that seals 
off the flow from below. The outer cylinder operates a 
spring-loaded plunger that responds to the desired pressure 
for the sprinkler nozzles only. The adjustment screw A with 
the spring below permits manual setting to the desired 
pressure. The ports in the sleeves, which are relatively loose 
fitting, are clongated so that they do not have to register 
¢.:actly from sleeve to sleeve. 

In the valve in Fig. 2 is a diaphragm (B) with suitable 
mounting. The desired pressure on the nozzles forces the 
diaphragm against the spring load and the correct pressure 
can be maintained by adjustment of the screw. 

Fig. 3 shows a cam so shaped that as it is turned it loads 
the spring, as in Figs. 1 and 2, to the desired pressure set- 
ting as indicated on the scale of the cam. Figs. 1, 2, and 3 
are suitable for regulators operating directly on the desired 
operating pressure for the nozzles. 

Fig. 4 and 5 show details of a side-mounted balanced 
valve that operates in a sort of cartridge that is pushed into 
a cage shown in the center of Fig. 4. The desired operating 
pressure is fixed with set screw (A) and the operating 
pressure affects plunger (b) directly. The disks on b pro- 
vide a balanced valve when mounted in the ported outer 
cartridge (a). This valve operates directly on the desired 
nozzle pressure. 

By providing piping or other connections at the proper 
locations, a control valve can be used similar to Fig. 6. Pipe 
connection 3 would be the contact with the desired operating 
pressure area of the sprinkler. Pipes 1 and 2 can be used by 
proper connections to effect the desired control as shown 
in Figs. 7 and 8. 

In Fig. 7 the valve is Fig. 6 shown attached properly to 
make the inner sleeve of the sleeve valve with its suspended 
weight respond to fluctuations in supply pressure so as to 
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maintain constant discharge pressure on the sprinkler nozzles 
so long as supply pressures exceed nozzle pressure re- 
quirements. 

Fig. 8 is another application of the use of the valve in 
Fig. 6 but with the body of valve in Fig. 6 not shown. Here, 
when the pressure supplying 3 exceeds the desired value, the 
plugger in Fig. 6 is driven back far enough to permit flow 
from 2 to 1. This allows high-pressure water to flow to the 
top of the weighted cylinder forcing it down to obscure the 
ports in the outer cylinder reducing the pressure on 3. 

Fig. 9 is a departure to a degree from some of the pre- 
viously described valves in that a Venturi throat ts used to 
create differential pressure (Hp and Lp, high and low pres- 
sure, respectively). This valve becomes in effect a velocity 
operated control, the Hp area above the central separating 
diaphragm causing the Venturi to move up and obscure the 
supply ports that register from inner to outer sleeves other 
wise. The small weep hole in the bottom of the Venturi 
cylinder provides pressure balance here, and the cane-shaped 
tube looking into the Venturi discharge stream provides the 
high-pressure values above the separating diaphragm. 


Viewpoint and Recognition 

HERE are the names of the engineers who executed 

the design and construction of the Pyramid of Cheops, 
the Taj Mahal, the Mausoleum of Semiramis, the Woolworth 
Building, the Empire State Building, the Rockefeller Plaza, 
the George Washington Bridge? Why are not their names, 
like those of the author, artist, doctor and lawyer identified 
with the work of their brain or hands? 

It is because the engineer has not emphasized his human 
relationship with his work. He looks upon his work as an 
end in itself rather than as a link in the chain of human 
progress..-From Professional Postscripts in American En- 
gineer for April, 1953. 
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ASAE Meeting Plans for Pittsburgh 


UNE 14 through 17 have been packed with a wide variety and 
selection of activities for members and guests attending the 46th 
annual meeting of the American Society of Agricultural Engi- 

neers at Pittsburgh. 

Arrivals, early registration, entertainment, and meetings of the 
Council and Cabinet on June 14 will set the stage for the opening 
of the technical and general sessions June 15. 

Concurrent sessions of the technical divisions will be held on 
Monday and Tuesday forenoons; general programs on Monday and 
Wednesday afternoons, and special tours Tuesday afternoon and 
Wednesday forenoon. 

The annual business meeting of the Society will follow its Mon- 
day afternoon general session. A ‘sponsors’ party’’ has been sched- 
uled for that evening, beginning at 6:30. 

Concurrent special group programs, committee meetings and 
round tables will occupy Tuesday evening. Most of them will start 
at 8:00 p.m., but a student group dinner sponsored by the Farm 
Equipment Institute is scheduled for 5:45 p.m. 

The program sponsored annually by the Committee on Extension 
will be one of the features of the evening. Extension exhibits will be 
open to inspection in the Allegheny Room throughout the meeting. 

Wednesday evening is reserved for the ASAE Annual Dinner, 
the climax and concluding event of the meeting and the Society year. 

Meeting headquarters, registration, and sessions will be on the 
17th floor of Hotel William Penn. 

Registration is scheduled to start at 1:00 p.m. on Sunday, June 
14. The Sunday evening supper and entertainment have been set up 
with plans to handle a growing group of early arrivals. 


GENERAL SESSIONS 


J. B. Stere, chairman of the Meeting Committee, will call the 
opening general session to order at 2:00 p.m. Monday. B. P. Hess, 
chairman of the Committee on Arrangements, will follow with 
announcements pertinent to the balance of the three days. Chairman 
Stere will then call upon ASAE President Ivan D. Wood for the 
president's annual address. 

The second general session, on Wednesday afternoon, offers a 
program sponsored by the College Division. F. R. Jones, chairman 
of the division, will preside. “How Not to Present a Technical 
Paper” will be illustrated by L. N. Rowley, Jr., editor of Power, and 
an authority on the subject. “Employment of College Personnel by 
Industry,”’ is to be discussed by M. M. Boring, General Electric Co. 
W. C. VanDyke, Caterpillar Tractor Co., will present ‘Postgraduate 
Training Courses in Industry.” 


POWER AND MACHINERY PROGRAM 

R. L. Worrell, chairman of the Power and Machinery Division, 
will call it to order at 9:30 Monday forenoon for consideration of 
“Adaptation of Semisolid Tires to Farm Requirements,” by J. D. 
Berwick, Goodyear Tire and Rubber Co.; “Recent Developments in 
Potato Harvesting and Handling Equipment,” by A. H. Glaves, U.S. 
Department of Agriculture; and “Mechanical Handling of Potatoes 
in Storage,” by H. D. Bartlett and R. O. Martin, University 
of Maine. 

A panel discussion on ‘Farm Equipment Steels’ is featured on 
the Tuesday forenoon program, with Mr. Worrell and G. M. Eve- 
leth, vice-chairman of the Division, alternating as presiding chair- 
men. Different viewpoints will be represented by members of the 
four-man panel as follows: “The Harvesting Machinery Engineer's 
Viewpoint,” by C. J. Scranton, Allis-Chalmers Mfg. Co.; “The 
Tractor Engineer's Viewpoint,” by F. C. Ewert, Deere and Co.; 
“The Tillage Implement Engineer's Viewpoint,” by W. C. Bliese- 
ner, International Harvester Co.; and “The Steel Manufacturer's 
Viewpoint,” by H. W. Browall, Inland Steel Co. A question and 
answer period will follow these presentations. 


Soi, AND WATER PROGRAM 

Features on the Monday forenoon soil and water program in- 
clude “Relocation to Drains Required by New Road Locations,”” by 
H. N. Luebcke, Soil Conservation Service; “Culverts as Water 
Runoff Measuring Devices,” W. O. Ree, Soil Conservation Service, 
and F. R. Crow, Oklahoma Agricultural Experiment Station; 
“American Water Law: Some Implications with Respect to Soil and 
Water Conservation,” by C. E. Busby, water law consultant, Berke- 
ley, Calif.; and “Results of Drainage Research in Eastern Caro- 
linas,”’ by E. G. Diseker, Soil Conservation Service. G. E. Ryerson, 
chairman of the Soil and Water Division, is to preside over this 
session. 
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ASAE Meetings Calendar 


June 15 to 17—46TrH ANNUAL MEETING, Hotel William 
Penn., Pittsburgh, Pa. 


August 31 to September 2—NortH ATLANTIC SECTION, 
Long Island Agricultural and Technical Institute, 
Farmingdale, L. I., N. Y. 


December 7-9—-WINTER MEETING, Edgewater Beach Ho- 
tel, Chicago, III. 


Note: Information on the above meetings, including 
copies of programs, etc., will be sent on request to 
ASAE, St. Joseph, Michigan 


ARSASLUAUOLAAREOLSLURORA AGHA AAOUL POSEN 


The Tuesday forenoon session, with A. J. Wojta, vice-chairman, 
presiding, will offer presentations on ‘Utilizing Climatological Data 
to Evaluate Irrigation Needs?” by Evan R. Allred, University of 
Minnesota ; ‘Irrigation in Michigan,” by E. H. Kidder, Michigan State 
College; “Runoff from Conservation and Non-Conservation Water- 
sheds,’ by Ralph W. Baird and John A. Allis, Soil Conservation 
Service, and “Extension Work in Soil and Water Conservation,” by 
S. P. Lyle, U.S. Department of Agriculture. 


FARM STRUCTURES PROGRAM 


D. P. Poor, chairman of the Farm Structures Division, will open 
its Monday forenoon session by calling for a “Report of the Com- 
mittee on Farm Structures Research,”” by S. A. Witzel, University 
of Wisconsin. Papers to follow include ‘‘Self-Feeding of Forage,”’ 
by C. H. Reed, Rutgers University; “Loose-Housing Dairy Barn 
Arrangement,” by B. F. Cargill, Michigan State College; and “Time 
and Energy Studies on Milking in Loose Housing Dairies,’’ by 
L. L. Boyd and W. H. Morris, Cornell University. 

Tuesday forenoon the Division will collaborate with the Rural 
Electric Division in a joint program reported below. 


RURAL ELECTRIC PROGRAM 


“Automatic Feeding of Farm Livestock,’ by R. H. Wileman, 
United Cooperatives Laboratory, has been scheduled for first atten- 
tion by the Rural Electric Division. A. H. Hemker, chairman, will 
preside. “Developments in the Automatic Feeding of Poultry,’’ by 
A. E. Waterman, James Mfg. Co., will continue this line of thought 
with a slight shift of emphasis. To cover another major electrifica- 
tion interest, Leslie M. Barton, Diesel Power, Inc., will present 
“Latest Developments in Frost Protection.” 


JOINT PROGRAM 


Mutual interests of the Farm Structures and Rural Electric Divi- 
sions to be emphasized in their Tuesday forenoon joint session, 
include “Dairy and Poultry Ventilation Analysis,” by W. J. Mc- 
Goldrick, Jr., Minneapolis-Honeywell Regulator Co.; “Flow Pat- 
terns of Air Through Grain During Drying,’ by Tappan Collins, 
Great Lakes Steel Corp., Xzin McNeal, University of Arkansas, and 
W. V. Hukill, U.S. Department of Agriculture; “New York Hay 
Drying Conference Experiment,’ by J. H. Oliver, General Electric 
Co.; “Drying Hay with Prefabricated Ducts,” by I. R. Fisher, Clay 
Equipment Co.; and “Methods of Studying the Drying Pattern in 
Hay and Grain,” by M. E. Singley, Rutgers University. N. H. Curry 
and E. T. Swink, vice-chairman of the two divisions, will alternate 
in presiding. 

STUDENT Group PROGRAM 


Student group sessions have been scheduled to be held concur- 
rently with those of the technical divisions. On Monday forenoon 
Morris E. Schroeder, president, National Council of ASAE Student 
Branches, will preside over a session featuring “Welcome to Penn- 
sylvania,”” by John E. Nicholas, Pennsylvania State College; a roll 
call of student branches; “After Graduation, What?" by Orval C. 
French, Cornell University; “Opportunities for the Graduate Engi- 
neer in Industry,” by K. L. Pfundstein, Ethyl Corp.; and “The Why 
of ASAE Student Branches,’ by C. L. Zink, Deere and Co., chair- 
man ASAE Committee on Student Branches. 

Tuesday forenoon Wesley E. Harris, vice-president of the 
National Council of ASAE Student Branches, is to preside. He will 
first call for nominations for officers for the year 1953-54. The 
“Annual Report from ASAE Headquarters on Student Affairs” is to 
be presented by Frank B. Lanham, assistant secretary, ASAE. In- 
formal reports and discussion of student branch activities during 
1952-53 will be led by John B. Nichols, secretary, National Council 
of ASAE Student Branches. (News continued on page 336) 


os 


ee 


§ 
k 
& 
F 
a 
a 
: 


Peas 1-4 aa Nex eh 
Pee. Sal oes : serie 
Jee Ee ie 7 oes a & oe an 
a ae fae 3 ee Dae Seer eek 
a Prhins oened tote ge S 
Be ia ~ sary - SU: 
Soy or ae 
Bateset Poem RS ’ 
gees Srey te 
ea ig nee | 
ey ator “a 
ue Aa aia : 
eek eee 
ts Tat BRN a 
teste bis é 
SP Sey Oe ee 
Fa he. ae } 
si } 

rSplgeanla | 
yas oss. ey } 
Sous pea 
in ee j 
oe inl eae 
WSS ; 
Ee Se | 
Bi at . 
Beata i | 
Mei, ee. f 
cp hin ia E 
eae Rens : 

= GMa ¥ 
Ng See a 
PRM sey - 
pages es. 5 
poets ieee pe Po eg 
Singha &§ 
sates aye ta a 
eA es i 
ayes! ff 
Crete : ia 
phe, es ; { 
uf Me 7 
CoD SO Sica | 
ere ee hy oa 
Sree ga, (pny 
Lp? aby wits 
Bein. i 
Cibat Chie a 
ie heateae . 
Sa: See ee } 
SEer EA oUt : 
Pe de BEY 

eta oat’: Vek ray . 
man ware 
art Pics ed) 
ate: : 
ey ti ke : 
Bist: we 
Lee a i 
wi tee ae ON ‘ 
Taree Phe 
Pore ee - 
Cee va, Oe , 
Ageia fi D2 &§ 
Var ae i I 
Pn Ss me ais H 
1 ae a { 
+ Viele aie, a 
CO ae = 
i, Yh Oey $ 
ey ace Ses) 
Bole ec a 

Prod > CRT il 
pede ies 
fees Oe : 
Meth ese 
Ase eae 7 
str te eae ; 

see Se see 
oan 
tt ew) SC“ t;sSSCs : 
Pata Ve 3 
es eae 3 
aS ass okt i 
BP eR Sue ch 
Pern ee 4 
Let bern : 
ioe Lights 

a ia 

lie ete 
Apaeae 
Mae 
I aa ; 
cee 
0 ae y 
A ae a Siem ‘ 
Pepe re ee p 
HE owes fe 
ee ee | 
pipet AN 4 ics 
SE SP 
Bh. os eer 
es 
> ae 
Bais on : 
trae tan ts 

eee See ee 
pave resi : 
Wee pst ey 
ey aoa = 

» Tes 5 
es Te ; 
ea hc incee Me 
aha Wery or a 
er 
Ae oes 
Porte aie . 
De tees y 
a gaan Og Yer 
bogs a 
AS FAR 
Sy ae Ne 

ages 

ee AP 

dpi SR tesa 
ie ee 

Wet ar 
keg itso 
PAY aia er es 
Beck ood Sa 

os feria en 

ons oes 
rv ay 

Be ee 
eames 
ea wt 
RA Ree a 

Peds tie aAl ad 

aa) 

rhc Ee as 
Taeh Sask Sore 
a iomar ei) ips \ 
BYE Foe hese, 
nia ae aed 

pee a Coot eae 
BR ee (ae 
Ae dg abe 

Sh sd at : 
tea ee 
pene ie 3 
Pi cae Pee |g ¢ 
hie ae - 
aa eae . 
Pe TS pe tert 
2 ge nee 
eh oh A 
be pedis See eee 
igh tex: 

Wr AS ys : 
aes or ¥. 
ro 
AGapia + sat - 
Sere ee a 
et S| &g 
a te aL 4 
pee ee aa 
ice rege : 
Pati ra : 
2 fae ees j 
ee ART teh 4 

Beet hia 

BeOS, a: i 
eecery Rel 
Bee lascs Yt : | 
eas | 
port La os 
se hog 9 ee a 
See Tees & 
Se 

: eepagell | 
: sree ¢ cae 

ah Paks i 
soy Tenet % 
Pie pe 
aot gear ee, 
ee i 
ee ENS i 
nes : 
Cs eee ‘ 
2 eee 
Te eieatal Ss 
2 eg ee 
eee 4G 
\ i eae dq 
it ee ‘ 
vate eg : 
Se a: ie i 
ot lag tag eames 
Soar) Satie = 
Neon i i 
Reg aS ae . . —_ . - -_ 2 — noite vans 
eats YE eh Ot ene Piet Fe eS a EMER Vso hs eae Mee IE Ree ees Bt ee ae ee 

Bs epee a), | een vane ee Boag Sop isk ne - 
2 eer ae Ce ai a i 2 Nae Sate Ee pane 
i) ne 5 5: oe at eae ee : aes pint a 
SSS OR ars) 6c ena ee nee Edie) Vistas gee 
ol ge a eel se se ice Bs. : tie 5 
heed bt oe a REA ea i cs a pn nr ee Ra : i te 7 Pe 
i ONGE Se ea Oo” ae 
; Ne RIS eae a ae, a ie 
fie ee ee ON eek iS eater 


tu ae tees 


gj 
; 
' 
} 


SERIES ¢ Light duty, one 
direction ball thrust bear- 
ing. Plat seat. Filet races. 
Bronze bell reteiner .. . 
(38 sizes 14° te 34" LD. 


1000 SERIES © Light duty bell 
thrust beacing. Flot see. 
Greeved reces. Pressed stew! 
retainer. Metric stenderd... 
26 sizes 10 to 125 mm. 1.0. 


LUTCH BEARINGS « Bel! 
rust clutch release bear- 
ng- Sended. Pre-iwhricated, 
Totype, eff impregaetod 

onxe retainer assures con- 
contrtelty and smooth, qvici, 
ong-life performoance. 


C SERIES « Light duty, ene 
direction bell thrus? beer- 
tng. Fiat sent. Plat races. 
Pracsed steel veteiner . . . 
16 sizos YA" te Whe” LD. 


1100 SERIES © Medium duty 
ball thruet bearing. Grosved 
racet. Pressed stoel erbronze 
(large sizes) retainer... 23 
metric sizes 10te 140 mra.LD. 


Thrust Bearim 
jleadquarters 


F SBRIES + Light duty, ene 
@ivection thrust beering. 
Filet sect. Greeved races. 
Pressed steel reteiner .. . 
43 sizes %" te 3%" 1D. 


1400 SERIES * Medium duty. 
Gresved races. Spherical 
teat. Presied stew! or bronze 
large sizes) retainer... 23 
metriceizes 10te 140mm.1.0. 


SPECIAL BEARINGS « Faciti- 
Hes for sizes up to 38” C.D. 
Cevasel thet brings you 
the expert technical aid thet 
hes Uched meny eof in- 
dustry’s ieughest bering 
application probiems. 


G SERIES © Medium duty toi! 
thrust becring. Grooved 
reces. Press steel =oF 
bronze (lorge sizes) retainer 
+o 76 sizes 4" to 7%" 1.0. 


W SERIES * Caso hardened 
end greved fiat washers 
fer verieus Thrust and 
Spacer epplications. Slip 
it. 38 cizes 4" te 34° LO. 


. 


Just Name Your Need 


Whatever mechanized equipment you make or vse— 
whether it is large, small, rugged, fragile, heavy or 
light—whether it must operate et high speed, low speed, 

under water, in acid or under extreme temperature or 
dus? conditions, it will do its job better, more efficientiy 
and more economically if bearing equipped. If it is 
equipment that lends itself to bearing applications of the 
thrust type—Aetns has the answar or can come up with 
it pronto. 37 years of thrus? bearing know-how 
assures this. inquiries invited. No obligation. Aetna Ball 
and Roller Bearing Company, 4600 
Schubert Ave., Chicago 39, iflincis, 


PRECISION PARTS « Acina 
is versetile—cen mase-pre- 
duce vital parts tn almest 
fimitiass sizes end shapes— 
to your mest execting met- 
ollurgical, tolerance und 
finich epecificetions. 


€ SERIES ¢ Medium duty hai! 
thruet bearing. Banded. Fic! 
sect. Greeved races. Full 
complement of belle . . . 
40 sizes Ki" to 3%" LD. 


R SERIES + Ball thrust 
retelaer, One piece, 
pressed sieet, channel 
type cage... 79 inch sizes 
0.266" te 4.232" 1.D. 


Rg ’ 

COréLe for tatest 
catelog. Conteins spe cifice- 
tions on Aetne's corplete 
ine—vitel technical rete:- 
ence dete on hearing sele:- 
tion, load capecitios, iver ca - 
len, care wad maisiennaca. 


GRANCH OFFICES COAST-TO-COAST; © Albuny © Atienta © Auborn @ Geiltimore © Bingbomion © Sirmingham © Boston © Bridgeport @ Buffolo @ Charlotte « Chee ge 
@ Citinnatl © Clovelond © Denver © Detroit © Hortlord © Houten © Jacksonville © Lo: Angeles © Newark € New York © Niagare Pulls © Philadelphia © Pittsburgh @ 
Providence @ Richmond © Rochester @ Son Frenchco ¢ Seotiie © Syracuse © Trenton © Utica © Waterbury © Worcester. See your classified ‘phony directory for oddresses. 
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NEWS SECTION (Continued from page 334) 


In the afternoon the students are scheduled for a conducted tour 
of Mellon Institute and the University of Pittsburgh. 


At the FEI dinner for the students and student branch faculty 
advisers that evening F. P. Hanson, chairman, Research Committee, 
Farm Equipment Institute; will preside 


I. D. Wood, president of ASAE, will address the students on 
“Expanding Horizons.” Next on this program, A. E. W. Johnson, 
vice-president and director of engineering, International Harvester 
Co., will address the group on “What the Farm Equipment Industry 
Expects of the Graduate Engineer.” 


A color movie on “Development of a New Tractor and Imple- 
ment Hitch’ will be presented with comments by E. W. Tanquary, 
president-elect, ASAE. 


The program for this session will close with C. K. Beeman, 
chairman, Committee on FEL Trophies, announcing the awards of 
those trophies for 19534. 


A concluding student session Wednesday afternoon will feature 
a review and discussion of the 1953 FEL Trophies Competition and 
an election of officers for the National Council of Student Branches 
for 1953-54. 


FEATURES 


Among the Tuesday evening programs, the College Division 
offers an open meeting to be presided over by L. W. Hurlbut, vice- 
chairman of the Division. A symposium on graduate instruction will 
feature contributions on “Objectives and Standards,” by Andrew 
Hustrulid, University of Minnesota; “Analysis of Graduate Instruc- 
tion Programs,” by F. W. Peikert, University of Maine; and “'Grad- 
uate Instruction from Industry's Viewpoint,” by D. C. Heitshu, 
Deere and Co. “Methods of Informing Precollege Students of the 
Requirements and Opportunities in Agricultural Engineering” will 
be presented by H. V. Walton, Pennsylvania State College. 

Other features of the meeting will be announced in more detail 
shortly before or during the gathering at Pittsburgh. 


SPECIAL 


Beeman Heads Iowa-Illinois Section 
# K. BEEMAN, assistant product engineer, J. I. Case Co., Bur- 


lington, lowa, was elected the new chairman of the lowa- 
Ilinois Section of the American Society of Agricultural Engineers 
at the annual meeting of the Section held in East Moline, HL, on 
April 24. He succeeds D. O. H. Miller of the French & Hecht 
Division of Kelsey-Hayes Wheel Co. Other officers elected at the 
meeting include two vice-chairmen, C. S. Morrison, chief engineer, 
product development department, Deere & Co., and M. E. Weakly, 
layout draftsman, engineering department, East Moline works, 
International Harvester Co. The newly elected secretary-treasurer of 
the Section is Roy E. Harrington, assistant product engineer, product 
development department, Deere & Co. The section also elected a 
steering committee of three members consisting of W. E. Knapp, 
Minneapolis-Moline Co; H. V. Hansen, Hansen Bros., and W. P. 
Oehler, John Deere Planter Works. 


Lately the Section has been quite regularly breaking its atten- 
dance records. A total of 134 ASAE members and guests took part 
in the conducted tour of the East Moline works of the International 
Harvester Co. and 174 attended the Section dinner meeting. 


The meeting opened on the afternoon of April 24 with plant 
tours which were completed late in the afternoon and were followed 
by a professional program which included a talk on the registration 
of professional engineers by A. D. Spicer, secretary-treasurer, Na- 
tional Society of Professional Engineers. The second speaker on 
this program was R. R. Raney, divisional chief engineer, farm 
equipment division, International Harvester Co., who spoke on the 
subject “Why Cultural Education for Agricultural Engineers?” The 
afternoon program closed with a panel discussion on the subject 
“Industry's Answers to Student Engineers’ Questions,” with C. $ 
Morrison of Deere and Co. as moderator 


The afternoon program was followed by the Section dinner at 
the Ship's Wheel Club in East Moline, at which E. L. Hansen of 
Hansen Bros., and a vice-president of ASAE, was the featured 
speaker, his subject being “The Farm Implement Dealer's Respon- 
sibilities and Contributions to Agriculture.” 


Eleven students in agricultural engineering from lowa_ State 
College and six students from the University of Hlinois were guests 
of the Section at the meeting. At the Section’s business meeting it 
was voted to send each of the two student branches of the Society 
at these institutions a sum of $80 to be used toward defraying ex- 
penses of students attending the 1953 ASAE annual meeting to be 
held in Pittsburgh in June 
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Southwest Section Names Hobgood 


PRICE HOBGOOD, professor of agricultural engineering, A & M 

College of Texas, was elected chairman of the Southwest Sec- 
tion, American Society of Agricultural Engineers, at the yearly 
meeting of the Section held at Oklahoma A & M College, Stillwater, 
April 10-11. He succeeds Eugene C. Buie, zone conservationist, 
Soil Conservation Service. A. H. Gray, Jr., head, rural development 
department, Southwestern Gas and Electric Co., was named vice- 
chairman, and W. T. Wheeler, regional product specialist, Inter- 
national Harvester Co., secretary-treasurer. 

A registration of 134, including 29 student representatives, was 
the best attendance in the Section’s history. Attending the annual 
dinner, at which Chairman Buie presided, were 116 agricultural 
engineers, their ladies and guests. Entertainment was provided by 
a student group from the College, following which E. W. Schroeder 
introduced the featured speaker of the evening, Dr. C. Dan Procter, 
president, Oklahoma College for Women. Dr. Proctor gave an 
inspirational message on the human tendency to wish for the “good 
old days” rather than exhibiting vision and falling in step with 
sound, progressive movements. 

The facilities of the spacious Student Union and Union Club 
buildings on the campus provided unusually fine accommodations 
for the meeting. 

At the business meeting on Saturday morning, the Section voted 
to hold the 1954 meeting jointly with the Southeast Section in 
Dallas. The latter group customarily meets in conjunction with the 
Southern Association of Agricultural Workers in February. 


Agricultural Engineers Invited 


GRICULTURAL engineers attending the 1953 ASAE Annual 
Meeting at Pittsburgh in June are invited to visit the Soil and 
Water Conservation Experiment Station near Coshocton, Ohio. 

The station, operated by the U.S. Soil Conservation Service in 
cooperation with the Ohio Agricultural Experiment Station, covers 
1,047 acres, including 470 acres of cropland, 270 acres of permanent 
grass and 307 acres of woodland. Its shallow s:lt loam soil is 
typical of much of the agricultural land in Ohio, Pennsylvania, 
West Virginia, Kentucky, southern Indiana, and southern Illinois. 

Items of particular interest to agricultural engineers to be seen 
at the station include rainfall, runoff, and erosion-measuring instal- 
lations, lysimeters, contour fences, barn with hay drier and silo, and 
Station headquarters and soils laboratory. Of more general and 
agricultural interest are plantings of birdsfoot trefoil, a multiflora 
rose fence, pasture seedings, contour strip cropping, reforestation on 
steep land, field stacks of chopped and long grass silage, and the 
lookout tower giving a bird's-eye view of much of the station and 
surrounding country. 

Visitors from all over the United States and many other coun- 
tries have studied the installations and research program of the 
station. 

Located 11 miles northeast of Coshocton on Ohio Route No. 
621, the station will be found to be little if any out of the way for 
visitors driving to or from Pittsburgh across Ohio on U.S. Route 
Nos. 6, 20, 22, 30, 36, 40, or 50, or using U.S. 21 north and south. 
Those driving to Pittsburgh from points east will be able to visit 
the station in a one-day side trip. 

The special invitation to those attending the meeting has been 
extended by L. L. Harrold, project supervisor and member of ASAE. 
Those who plan to accept this invitation are asked to notify Mr. 
Harrold as to expected time of arrival so that arrangements may 
be made to show them as much as possible during their visit. Postal 
card or letter notice may be addressed to L. L. Harrold, U.S. Soil 
Conservation Service, Coshocton, Ohio. 

(News continued on page 338) 


Bird's-eye view of the U.S. Soil Conservation Service Experiment Station 
near Coshocton, Ohio 
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This field harvester manufactured by These and other manufacturers of hundreds of thousands of 


: ‘ fine farm machines use Morse Power Transmission Products: 
International Harvester Company is one 


F International Harvester Cockshutt Farm Equipment, 
of hundreds of thousands of fine farm Company Limited 
a sina ek F Minneapolis-Moline Company 
machines utilizing the economy and New Holland Machine Company rye tae ond 
ne ilitv >» Power Tr ae Hlis-Chaimers Manufacturin o Be 
de pendability of Morse Power Transmis eane 8 The Oliver Corporation 
sion Products. Massey-Harris, Ltd. The Massey-Harris Company 


M=PT; Morse means Power Transmission 


Here’s how to improve power transmission 
without increasing cost 


With Morse Power Transmission Products agricultural power transmission products: 
you build improved power transmission into Morse Roller Chains, Morse Double-Pitch 
your machinery while still meeting cost Roller Chains, Morse Morflex Couplings, 
requirements. Morse Roller Chain Sprockets. Write us today. 


With Morse products, you lessen the danger 
ewe awe e eee ae eweee ey 


of mechanical breakdown and subsequent 


Transmission 
Products. 


‘ ’ 

losses in time and money to your customers. : ; 

+ Engineering Serv- Morse products are built to give extra-long, ’ , 

ice; Long Service 2 2 “ 

Life; Quality- trouble-free service despite the shock, strain, 5 1 

which you get in . . . ’ MECHANICAL ' 

unusual degree and fatigue of long operating hours in heat, ' - 
when you buy cold. grit. and moisture r POWER TRANSM/SS/ON 

Morse Power » Brit, x : i provuctTs ; 

? 


Morse products are designed to help you 
solve your design problems. They are com- 
pact, lightweight, yet provide large capacity. 

We'll be glad to give you any specific infor- 


Win as es en a a eee 


MORSE CHAIN COMPANY 
Dept. 464 
mation you may need on the Morse line of 9601 Conwel Avenue e Detroit 10, Michigan 
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NEWS SECTION (Continued from page 336) 


Borden Heads Rocky Mountain Section 


AMES W. BORDEN, vice-president and general manager, Evers- 
man Mfg. Co., Denver, Colo., was elected the new chairman of 
the Rocky Mountain Section of the American Society of Agricul- 

tural Engineers at the first annual meteing of the Section held April 
10 and 11 on the campus of the University of Wyoming at Laramie. 
He succeeds Guy O. Woodward, extension irrigation specialist, 
University of Wyoming, the Section’s first chairman. 

The new vice-chairman of the Section elected at the meeting is 
J. E. Christiansen, dean of the school of engineering and technology, 
Utah State Agricultural College. Norman A. Evans, assistant profes- 
sor of civil engineering and assistant irrigation engineer, Colorado 
A & M College, was elected the new secretary of the Section, and 
William E. Code, associate irrigation engineer, also of Colorado 
A & M College, was elected chairman of the program committee for 
the 1954 meeting of the Section which will be held on the campus 
of Colorado A & M College at Fort Collins. 

Nearly forty members and guests of ASAE were registered at 
the meeting and attended the Section dinner on April 10, the high 
point of which was an inspiring address by ASAE president, Ivan 
D. Wood, which dwelt with the future opportunities and challenges 
for agricultural engineers. 


Harwell to Head Georgia Section 


AN INSPECTION of Greenwood Farms near Thomasville, Ga., 
plus the traditional fishing expedition to the Gulf near St. 
Marks, were the main features of the spring meeting of the Georgia 
Section, American Society of Agricultural Engineers, on April 10-12. 
Greenwood contains 18,000 acres and under private ownership and 
management is pointing the way toward more efficient and profitable 
timber management and seed corn production under South Georgia 
conditions. 


At the business meeting on Friday evening, James W. Harwell, 
soil conservationist, Soil Conservation Service, was elected chairman, 
succeeding J. T. Phillips, Jr., vice-president, Lilliston Implement 
Co. Bud S. Moss, manager, rural division, Georgia Power Co., was 
elected vice-chairman, and Warren E. Garner, assistant agricultural 
engineer, University of Georgia, was re-elected secretary-treasurer. 
Over 50 members and guests registered for the meeting. 

Saturday, April 11, was spent on the Gulf trolling for King 
Mackerel. Each boat reported catches of 15 to 25 good-sized fish, 
and everyone had enough to take home for proof that it was a 
fishing trip. 


Hawaii Section Meeting 


NGINEERING problems in production of paper from sugar cane 
bagasse were reviewed by W. A. Robinson, Hawaiian Sugar 
Planters Assn.,, at the March 23 meeting of the Hawaii Section. 
This was an evening meeting at the Agricultural Engineering Insti- 
tute, University of Hawaii. 

Mr. Robinson indicated that cleaning, transportation, and stor- 
age of the bagasse present the major problems, and that substantial 
changes in the field and factory operations of a sugar mill might be 
necessary to establish paper making as a profitable by-product oper- 
ation. A lively discussion followed the presentation. 

Warren Gibson, chairman of the Section, presided. He an- 
nounced that the Section executive committee had approved a 
special assessment of $1.00 per Section member for 1953. Lawrence 
W. Larson, secretary-treasurer, reported the meeting. 


1952 ASTM Standards Book 


APAERICAN Society for Testing Materials, 1916 Race St., Phila- 

delphia 3, Pa., announces that its 1952 book of standards is 
completed and will shortly be ready for distribution. It is published 
in seven parts as follows: (1) ferrous metals; (2) non-ferrous 
metals; (3) cement, concrete, ceramics, thermal insulation, road 
materials, waterproofing, and soils; (4) paint, naval stores, wood, 
fire tests, sandwich constructions, building constructions; (5) fuels, 
petroleum, aromatic hydrocarbons, and engine antifreezes; (6) 
rubber, plastics, and electrical insulation, and (7) textiles, soap, 
water, paper, adhesives, and shipping containers. Parts 1, 3 and 6 
sell for $12.00 each, and parts 2, 4, 5 and 7 for $10.00 each. A 
complete set of all seven parts sells for $76.00. These prices in- 
clude postage, except on overseas shipments. 


— 
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NEWS OF ASAE MEMBERS 


Byron L. BoNDURANT, recently resigned as a member of the 
agricultural engineering staff of the University of Connecticut, to 
accept appointment as extension agricultural engineer, University of 


Delaware, Newark. * . c 


Epwin K. BoNNER, JR., who has been employed for several 
years as a development and design engineer of the S. L. Allen Co., 
Philadelphia, was recently promoted to the position of head of the 
company’s engineering department. 

. . . 

M. A. BorDELON, until recently a layout draftsman in the en- 
gineering department of the Bettendorf (lowa) Works of J. I. Case 
Co., is now employed as a design engineer with the Lockheed Air- 
craft Corp. at Marietta, Ga. 

. . . 

BerTHOUD C. BOULTON, recently resigned as production design 
engineer of the New Idea Farm Equipment Co., and is now execu- 
tive engineer of Mount Vernon Implement Co., Mount Vernon, 
N. Y., a subsidiary of the Consolidated Diesel Electric Co. 

. +. . 

Lee C. BowDEN has resigned as assistant professor of agricul- 
tural engineering at Southwestern Louisiana Institute, to accept a 
position as implement design engineer in the Avery Division of the 
Minneapolis-Moline Co., Louisville, Ky. 

. . . 

JOHN J. BrICKLEY, who for the past 28 years has been engaged 
in supervisory and executive capacities with the United Fruit Co. 
and the Standard Fruit and Steamship Co. in Latin-America, received 
appointment on January Ist as vice-president and general manager 
of the Pampanga Sugar Mills located at Del Carmen, Luzon, P. I. 
His present address is Box 581, Manila, P. I. 

. . . 

James H. EBBINGHAUS, since his release from the U.S. Air 
Force, has accepted employment with the Southwind Division of 
Stewart-Warner Corp. as test engineer. He is located at the com- 
pany’s plant at Indianapolis, Ind. 


Oscar E. EGGEN has resigned as vice-president of The Oliver 
Corp. after 25 years of service with the Company. For many years 
Mr. Eggen was chief engineer of the Hart-Parr Co. at Charles City, 
lowa, and when that company along with others was combined to 
form The Oliver Corp., he was made chief engineer of Oliver and 
later plant manager. In recent years he has served the Company as 
director of engineering and vice-president. His future plans have 
not been announced. 


FRANK R. HOLLopETER, following release from active duty with 
the armed services, is now owner and operator of an irrigation farm 
near Riverton, Wyo. 


GERALD A. KARSTENS has resigned as extension agricultural 
engineer, Indiana Agricultural Extension Service, to accept the 
position of agricultural engineer on the staff of the publication 
Feed Age, published by the American Trade Publishing Co., 520 
North Michigan Ave., Chicago. 

. . . 
W. C. KRUEGER, extension agricultural engineer in New gome’. 
was presented a distinguished service award in February by the 
Co-op Interbreed Cattle Association, at its annual meeting. The 
Association represents a substantial part of the livestock industry in 
New Jersey. Mr. Krueger's extension work in the state has been 
continuous since 1930 and has included contributions to dairy and 
poultry ventilation, electrification, design of livestock auction build- 
ings, and application of engineering to a wide range of operating 
problems. 


C. C. Loo, who has been employed at the pilot plant of the 
Carnation Co. at Oconomowoc, Wis., has recently been transferred 
to the research laboratories of the company at Van Nuys, Calif. 

. . . 

Dae G. MILLER, who joined the Society in 1951 and who until 
recently has been on duty w’th the armed services, is now employed 
as a jurior engineer on development and testing in electronics at 
the Mishawaka plant of the Bendix Products Div. of Bendix Avia- 
tion Corp. . . . 


JOHN S. Perry has resigned as instructor in agricultural engi- 
neering at Pennsylvania State College, to accept appointment to the 
agricultural engineering staff of Michigan State College, E. Lansing. 

. 


WALTER F. WINROTT, SR., Pacific Pipe Co., San Francisco, was 
guest speaker on February 6 at a meeting of the Philippine Society 
of Agricultural Engineers held in Manila. For three weeks follow- 
ing the meeting he toured the Philippine Islands, and during the 
tour he addressed several local meetings of the PSAE held at sugar 
centrals on the subject of sprinkler irrigation. 


“i 
sl ae 


Se ae O59 Se ae a ah eh “Bost 
oT ~ hae |. ost i- | “en = ‘t am te a Be! 
bee Nig = rs ; te ae ry Pe aoe ee Ce 
oo all es eee eee ; a “ar Ci ewer rT fe See ree. 29 Eaeaer 
i a oe en a ee ree > . pe eae "98 : EY eres wage 
een | : eee a a ear Te Kad eee pas ; — s, ae 
Be goa a 
Sees a 
PAGS | 
eS ae 4 
AN eee L 
be a an 4 
ater i 
LC Sea 4 
La ot nS 
SE Aa - 
aaa al —————————————————— = 
St Cad =.£Q.2]N]-"™—7€«-._H HF —  lelelelelele_oVO737V—__—_—_—_—_—_—_ 33 ‘ 
ree Fi 
Meee e 
4 eg tie 3 
Pike Ce oa nS : 
aes tha OO ; 
marc as . 
ee eat g 
Bae ee 
Pn 2 & 
Bape | 5 
Aaa ' 
Seyere s es 
ees, pe | 2 
a ee 
ipo ee . 
Bate ie § 
Sater oe 
eae: Nien St 
aS } 
Saget a | 
be al ae t 
ns, Hes. aa 
Se 0 Gis | 
Se 
ae Fees t 
GS erases ‘= 
Bes SR 
Ly yates 8 -— 
1 atlon sh! a 
aya ' 
helenae 
EES + 
acer . 
NS 
aS eae 
Fan ei 
PIR ep cay } 
eae, a 
ae - 
Ge pee _: 
Meats Pee, 3 
esp Sta 
ecdeta' 
Mari 
Sere aS i 
Bare “trate S 
“rad Beate aS t 
rh Pee eal 
antes 
Het eis, i 
a Road 
ns eet 
Sia ae ne ae = 
Rome ren 
fps 
i yee 
feet i PO 
a Been ais 
I a ae ‘ 
Seep (vena. 
ti 4 tg au 
Be Meret : 
Aas t 
fies F 
a ea 
Saris ae 
sede ee Os 
ghee 
Pe. 
er ee Z a : 
a es 2 z 
Pe eee ° ° . 
ye 
ai ee 
et a eas 
Fae 5 
ee 
en ee 
ner ean 
ges 
1 Pees oe 
ud we a = 
ay igi 
pt eae 
a eae Se 
Jaen 
3 Fla he Ea 
= Ee ae 
ie eed 
epee.” 
Re oot ee 
ey eee 
Jr ee ha 
ae 
le eos 
{pats ee, 
Me ris wre 
sa oF 
ep, Shee 
oh TREES Ph 
is aeheeamange 
SNe 
Bee be ae 
ene tc en 
Soa, 
aire es 
OU ayy a 
ieee 
eA meng. 
oan ay a 
mete a \ 
Sot Wet ols 
Ete oe we ; 
Ro genta ir: 
AI det 
tae ee 
eae enee airs § ( 
Bek Mya 
Sao ae areas 
ee, a 
TS Baa Os 
thee a 
senate ES | 
ee eS 
ea. Rae 3 
5 enaaey 
a Sacer 8 * H 
Beats tee 
Se ee oe ‘ 
+. 2 
Se ee ce 
sete, oi" 
eee iY ae * 
nn Saas eas | 
3 ee 4 
eae « 
Ci } 
Maes. 
aaa dy 
a es : 
Pee i E 
ie Gs Cg i 
‘3 dee } 
Bee 
a ee 
Vp oa 
BRED! | 
eee. it 
ie : 
he | 
eae q 
uP ee : 
Bae yy sy saa 
MOC ae i 
AS) Se 
Ed oi e 
L socp 6 gan . , : ° boris sit See ee eee ce ee he 
veka Ah 1 oF ss i ioe ee cea as Rea ieee 8 Sic! | Se oa Il cea a BS sregiea: ee Gd abe ean ee a ai aie 1s 5 ie 
Be Sy a AI oc pa 2 SS sr Ol nee aise nent oF ay (a NS ie ae -, ee a ag hs ieee te cy er ; Ba, kee 
See: heey ge Oe fe aE eee ee oy, : % Sere 1 AG) RS pet ee pa eo i 
ae ae ee i i eR ear ee bes : <4 Sad ey aE ae 
ce Set ae aes 21 Mee. = hee 1 RO eile BP ea Mme gh 5 ae a 
se NA aaah ig lies se ne ie ee ae ite % 
aoe Tee a ee pers: i Feheris ; 5 A 
is: oh eee Ee emg wmtgrel fn tie a 
Bees ata ee Peeks ia 2 et] ah 3 *; ae 
epee MRA oad f eet x eo ne Ni 
eo a ee lan a f= a ea) ee Oe gra dee os ae Tk 


o£ 


On this new Inter- 
national Harvester 
self-propelled com- 
bine, about 40 ft. of 
Link-Belt Precision 
Steel double pitch 
Roller Chain is used. 
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What is the right chain 
for your drive or conveying job? 


Typical chains from the complete LINK-BELT line 


You'll find the answer in 
LINK-BELT’s complete chain line... 
a size and type for every need 


Ewart Detachable Link- Class 400 Pintle Chain fe re : , . 

Belt—A widely used, — Closed end design HETHER it’s a high-hp, heavy-impact drive or 

popular chain for aver keeps out dirt, makes ; ‘ . 

| age or normal-duty serv- excellent service medi- relatively slow-speed conveying service—you can 

| ice on conveyors, eleva- um tor drives, elevators, 

tors and drives. conveyors. get the ove chain that best meets your needs from Link- 

Belt’s complete chain line. Our engineers will be glad 
| 


to work with you—help you select the right chain for . 


your requirements. And you can be sure that any Link 


| Steel Link-Belt for mod- Link-Belt Precision Steel Belt chain you buy is quality-built for longer life. 
| erate-strength power Roller Chain, standard 
| transmission and con- pitch, for high-speed 


veying. drives or conveyors. 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, 
Pa., Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, Seattle, 


Toronto, Springs (South Africa), Sydney (Australia). Sales Offices, Factory CHAINS AND SPROCKETS 


Branch Stores and Distributors in Principal Cities. 13.200-F 
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How you can help farmers 
cut fencing costs 


@ Recommend pressure-creosoted fence posts—they last many 
times longer than any type of untreated wood post. And the 
longer a fence stands without major repair or replacement, the 
less it costs per year of service. On some installations, pressure- 
treatment with creosote has increased the life of fences as much 
as 5 times. 

Longer-lasting creosoted posts greatly reduce the time and 
labor used in checking and repairing fences. And they limit fence 
damage caused by grass fires. Creosoted fences resist combustion; 
so a grass fire is not likely to level a creosoted fence. 

For complete information, write to Koppers Co., Inc., Tar 
Products Division, Pittsburgh 19, Pa. 


KOPPERS COMPANY, INC., PITTSBURGH 19, PA. 
Tar Products Division 


DISTRICT OFFICES: Woodward, Ala. - Chicago, Ill., 122 S. Michigan Ave. 
New York, N. Y., 350 Fifth Ave. : Boston, Mass., 250 Stuart Street 
Los Angeles, Calif., 727 E. Gage Ave. - Pittsburgh, Pc., Koppers Building 


Applicants for Membership 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


AIHARA, KeNjt— Shop superintendent, A. F 
Stubenberg, Ltd. (Mail) Honolulu 16, TH 


ANDERSON, JUDSON H.— Account executive, 
Alfred Colle Co., 2446 Park Ave., Minne 
apolis 4, Minn 


Bevitte, Bishop C. — Agricultural engineer, 
Soil Conservation Service, USDA, Sarasota, 
Fla. (Mail) 5361 South Tamiami: Trail 


ByJERKAN, ARTHUR J.—Product Design Engi- 
neer, John Deere Wagon Works, Moline, 
Ill. (Mail) 2530 14th St 


CLayToN, WiitamM G.— Layout draftsman, 
The Harriman Mfg. Co., Chattanooga, Tenn. 
(Mail) 528 Alabama St., Memphis 5, Tenn. 


CONNER, Roy C.—Sales engineer, Vickers, Inc., 
Detroit, Mich. (Mail) 19422 Pierson Ave. 


DAUGHTRIDGE, JoHN C. — Instructor, Nash 
County Board of Education (Mail) RR4, 
Box 47, Rocky Mount, N. C. 


DrsHMUKH, VASANT G.—Lecturer, M. B. 
College of Agriculture (Mail) Barve’s House, 
Shinde’s Chhaoni; Lashkar-Gwalior (India) 


DouGuty, Eric R. — Farm rep., Central Ver 
mont Public Service Corp., Rutland, Vt. 
(Mail) 7 Christwood Apts., Grove St. 


DouGuty, FRANK O.—Graduate student, Irri- 
gation Dept., Univ. of California, Davis, 
Calif. (Mail) 306 E. St. 


Dow LING, SAINT ELt.Mo—Megr., Alexander P. 
Thomas Farms, Cocoa, Fla. (Mail) P.O. 
Box 172 


Dyer, F. L.—Tire engineer, Montgomery Ward 
and Co., 619 W. Chicago, Chicago, Il. 


EICHELBERGER, WatteR J. — Sales engineer, 
Food Mach. & Chem. Corp., Fla. Div., Lake- 
land, Fla. (Mail) 732 S. Johnson 


Eret, DoNatp L.—2nd Lt., U.S. Army (Mail) 
Dorchester, Nebr 


Fraa, IpAN E.—Chief automotive engineer, 
Ethyl Corp., 525 National Bank of Tulsa 
Bldg., Tulsa, Okla 


Gates, Creit R—Agricultural engineer, Pitts 
burgh Forgings Co., Coraopolis, Pa. (Mail) 
RFD 4 


Gisss, JosepH W. — Agricultural engineer, 
Soil Conservation Service, USDA (Mail) 
2217 Oneal St., Greenville, Texas 


Henpricks, Ceci. F.—Mer. Pump & I[rriga 
tion Dept., Polson Implement Co., Seattle, 
Wash. (Mail) 4234 South 154 St 


HeNRETTY, FRANK E.—Project engineer, Con 
solidated Diesel Electric Corp., Canal & 
Ludlow Sts., Stamtord, Conn. 


Hintz, O11o E.—Divisiona! chief engineer, 
International Harvester Co., 180 N. Michi 
gzan Ave., Chicago, Hl. 


JOHNSON, Viras V. — President, American 
Equipment Distributors, Inc., 333 N. Mich- 
igan Ave., Chicago 1, Il. 


Jounson, WiiuamM G., Jr.—Agricultural en 
gineer, UsDA, Hope, Ark 


Ler, JosHua — Industrial engineer, Waialua 
Agricultural Co., Ltd., Waialua, Oahu, T.H 
(Mail) P.O. Box 483 

LINDBERG, THOMAS A.— 2nd Lt., U.S. Army 
(Mail) 406 N. Blue, Walla Walla, Wash 


Lister, LEONARD O.—Master mechanic, Waia 
lua Agricultural Co., Ltd., Waialua, Oahu, 
T. H. (Mail) P.O. Box 65 


(Continued on page 342) 
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Low in original cost, 
BCA Cam Follower Bearings 
cut installation costs, too! 


This package unit includes a pre-lubricated sealed bearing and a 
mounting stud. So, in addition to costing less initially, BCA Cam 
Follower Bearings save substantially on installation time. 


BCA Cam Follower Bearings stand up to the terrific punishment of 
agricultural service. They give outstanding performance used in 
connection with hay baler cams and in forage harvester pickup 
attachments. The thick-sectioned outer race is case hardened to 
withstand the shock common to these cam applications. BCA cam 
follower bearings are slightly crowned to assure better contact with 
the cam. 


BCA has made many contributions to the solution of the bearings 
problems peculiar to farm equipment. Perhaps we can solve your 
bearings problems. 


et —- {a + Pe ee ee ee ee ay 
<< ; ; rs - : - oo ake A on ie g ne i oe 1g Ber oe ee sae aak wet a ey BE PBs on ie ‘ 
: ; veal ES See 
& ~* - ~¥ ak cF - 
. an Y mm | 
es iF 
i \ sain a W444!” 
i y a E co fi r Ce 
| — ‘ie UN & * 
| MWWYXs i 
| F 
, BOA ‘ 
: aw radial, thrust, angular-contact Ball Bearings _— = 
= % ee 
7 et / 
} s ‘a male) ry ae oe os ee i des a ae mM Se h 
| __ BEARINGS COMPANY OF AMERICA de £ 
. Jie, de : 
ak 
i Ri EES: 2 Ei AA AA ASL | ‘ 
| | LANCA \STER ¢ PENNSYLVANIA . ey 
| ng 
: | AGRICULTURAL ENGINEERING for May 1953 34] 
zt MS Rk eae ee ia ee i ua ee mis, Sai a 
i os -. . eet ee ee a Ge Ba ae 
eh Roe, a RS re ee RS a try 2 eos 


Applicants for Membership 


(Continued from page 340) 


LUNDELL, VERNON J. -- President, Lundell 
Mfg Co . c herokee, lowa 
McCracken, JouN H,— Owner, McCracken 


Tractor Co., Gazelle, Calif. (Mail) P.O 


Box 100 


McDowets:, Ropert F.— Agricultural engi- 
neer, Morris Engineering Co., LaPorte, Ind 
(Mail) 202 Niesen 


MEYER, 
div. sales, 
Pittsburgh 30, Pa 


Eimer T.— Assistant manager, agr 
Crucible Steel Co. of America, 
(Mail) 2214 Oliver Bldg 


Poston, Otiver ft 


USDA (Mail) P.O. Box 567, Sebring, Fla 


Single cyl. 
3109 H.P. 


4-cycle single 
cylinder 
6 to 9 hp. 


2-cylinder 
models 
7 to 141) hp. 


— Soil conservationist, 


© WISCONSIN 7. 


SAREEN, K. L.—Assistant director operations, 
Central Tractor Organization, Gov. of India, 
Bairagarh, Bhopal, India 


SCHWEGLER, Roy F.— Project engineer, J. I. 


Case Co., Rock Island, Hl. (Mail) 4207 
lith St 
Serpe, Horace C.—Irrigation specialist, Farm- 


land Irrigation Co. (Mail) P.O. Box 326, 


Kelseyville, Calif. 
SmitH, Louts C.—Farm superintendent, Wom- 
en's Prison, Raleigh, N. C 


SmitH, WayNe H.—Area engineer, Soil Con- 
servation Service, USDA, P.O. Box 351, 
DeFuniak Springs, Fla. 


STRICKLAND, Leo E.— Agricultural engineer, 
(SCS) USDA (Mail) Box 310, 
Florida 


or 


ENGINES 


Fit the Job theese the Machine 


For powering balers, combines, cornbines, forage 
harvesters, garden tractors, pumps, sprayers, small 
rotary tillers, loaders, conveyors, electric generat- 
ing plants and many other types of equipment. . . 
you will find Wisconsin Air-Cooled Engines cutting 
costs and speeding up the job on thousands of 
farms everywhere. 


Because Wisconsin Heavy-Duty Air-Cooled Engines 
are supplied in a complete power range, from 3 to 
36 hp., in 4-cycle single cylinder, 2- and 4-cylinder 
types, there is an ideal size to fit all types of power 
applications within this range . . . without wasted 
power and with maximum power benefits. 


Heavy-duty construction combined with extremely 


compact design and light weight are features to 


V-type 
4-cylinder 
15 to 36 hp. 


consider in selecting the right power to fit both 
the machine and the job. And dependable AIR- 
COOLING assures trouble-free cooling under all 
climatic conditions. 


For Most H.P. Hours of on-the-job service from 
your engine-powered equipment . 
“WISCONSIN”. 


neering data on request. 


WISCONSIN MOTOR CORPORATION 


World's Largest Builders of of Heavy-Duty A y Air-Cooled Engines 
i MILWAUKEE 46, WISCONSIN. 


. . specify 
Descriptive literature and engi- 


Lake City, 


TALAK, JOHN F.—Hydraulic engineer, J. I. 
Case Co. (Mail) 409 15th St., Silvis, Il. 


VAN BiarcoM, WiLtiAM A.—Vice-president, 
Douglass Mfg. Corp., DeQueen, Ark. 


WAKEFIELD, 
neer, United Co-operatives, Inc., 
Ohio (Mail) 191 W. Main St. 


Wattace, ARTHUR F.—Factory and shop su- 
perintendent, Waialua Agricultural Co., Ltd., 
Waialua, Oahu, T. H. (Mail) P.O. Box 4 


Weser, Howarp J.—Vice-president, 
ville Pump Shop, 412 S. Main St., 
ville, Calif. 


Harotp R. — Agricultural engi- 
Alliance, 


Porter- 
Porter- 


TRANSFER OF MEMBERSHIP GRADE 


BartLetTt, Howarp D.—Assistant agricultural 
engineer, agr. eng. dept., Univ. of Maine, 
Orono, Me. (Associate Member to Member) 


NEW BULLETINS 


Tips on Purchasing Motor Oil, by Dale O. 
Hull. lowa State College (Ames), Pamphlet 
186 (January, 1953). An 814 x 11-inch, four- 
page leaflet discussing the oil selection problem 
briefly, and explaining the new API service 
classification of motor oil. 


Selecting a Heating System for Your Home, 
by John C. Campbell. Oregon (Corvallis) 
Federal Cooperative Extension Bulletin 720 
(revised March, 1953). Summarizes considera- 
tions of cost, methods of heat transfer, kinds 
of heating systems, and available fuel. Equip- 
ment discussed includes the heating stove, floor 
furnace, wall heater, warm-air central heating 
system, hot-water central heating system, steam 
central heating system, baseboard heating, ra- 
diant panel heating, the heat pump, electric 
heating, and the fireplace. Fuels mentioned 
include sawdust, wood, coal, fuel oil, gas and 
electricity. 


The L-Shaped Stronghold Fence Staple, by 
E. George Stern. Virginia Polytechnic Institute 
Wood Research Laboratory (Blacksburg) Bul- 
letin No. 11 (March, 1953). Reports tests and 
test results on a new form of staple with one 
threaded shank, designed to maintain holding 
power for the service life of wire fencing. 


28th Annual Report of the Kansas Commit- 
tee on the Relation of Electricity to Agriculture. 
Department of Agricultural Engineering, Kan- 
sas State College (Manhattan). Limited circu- 
lation. 

This report covers the 1952 annual meeting 
of the Committee, and matters presented at 
that meeting, including a rural electrification 
survey, studies on heat pumps, grain drying, 
feed processing, silage handling, phase conver- 
ters, and other activities sponsored by or re 
ported to the Committee. 


Relation of Shrinkage to Moisture Content 
m Concrete Masonry Units. Housing Research 
Paper 25 (March, 1954), Housing and Home 
Finance Agency (Washington 25, D. C.) (Su 
perintendent of Documents, 20 cents) 

Reports studies of the tendency of concrete 
blocks to shrink on drying, causing cracks in 
work completed before the drying and shrink 


age take plac c 


1d Prevention in the Western 
Harold M. Kautz, Region 4, 
Soil Conservation Service, USDA (Fort Worth, 
Texas) January, 1953. Pictorial story of flood 
damage and upstream prevention measures, ex 
plained with a minimum of text. Estimated 
benefits are shown for two 
which they are greater than 


Upstream Flo 
Gulf Region, by 


average annual 
watersheds, on 
total costs. 
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Use the sun 
for WARMER, DRIER 
BUILDINGS in winter 


SUMMER SUN 


Control the sun 
for COOLER BUILDINGS 


in summer 


Sunshine has long been regarded as beneficial to 
animals. It provides winter warmth especially 
valuable in protecting pigs, calves, chicks and 
lambs. It has germicidal benefits. And in helping 
to keep buildings drier it contributes to a healthier 
environment for livestock. 

When large glass areas are used for these winter 
benefits, windows should be insulated to reduce 
heat loss through glass and shaded to keep out un- 
wanted summer sunshine. 

Fortunately, nature makes sun control easy. The 
sun is low in the winter sky so that it penetrates 
deeply into buildings. In summer, its more vertical 
rays are easily shaded from windows. Getting sun 
when it is needed and only when needed —is a 
matter of: 


1. Orientation—placing the building on an east-west 
axis, with large windows facing south. 


2. Shading providing a roof overhang or other 


Thermopane is now available in 


| 
| 
low-cost standard units made es- | 
pecially for farm service buildings | 
for fixed or ventilating sash of 
wood or steel. | 
Thermopane is sold by glass and | 
building supply distributors and | 
dealers throughout the U. S. Send | 
| 
| 
L 


the coupon for more information. 


AGRICULTURAL ENGINEERING for May 1953 


FREE FOLDER 


“IMPROVED FARM 
BUILDING DAYLIGHTING” 


device which will allow winter sun to enter, but 
shade out summer sun. 

Insulation helps keep heat out in summer, just 
as it helps keep heat in during the winter. That’s 
another reason why Thermopane* insulating glass 
is being used more and more in farm service build- 
ings. Widely used for winter warmth, Thermopane 


also provides extra sum- 
mer protection. Thermo- 
pane is the easiest way 
to insulate windows. It 
is installed much like 
single glass, in frames 
made deeper to take care 
of its greater thickness. 


Two Pones of Glass 
Blanket of dry air 
insulotes window 


Bondermetic (metal- 
to-gloss) Seal’ keeps 
air dry and clean 


N 


WL0O 


INSULATING 


aNE 


GLASS 


Libbey-Owens:Ford Glass Co. 
1853 Nicholas Bldg., Toledo 3, Ohio 


Please send me a free copy of “Improved Farm Building 
Daylighting.” 


Nome 


Address Pe 


ee a 


Town = State 
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DEPENDABLE PERFORMANCE 


calls for TO 


Gr. 


BULK FEED DELIVERY 


rs 
7 
* 


Picture pase y BROOME G. L. E. ELEVATO 
G.L.F. depends on 
STOW flexible shafting 


for speedy grain delivery! 


“Since installing STOW flexible shafting on 
our bulk feed delivery units, we have lost no 
time due to breakdowns and have had no 
maintenance problems in over five months 
of continuous service’, says Mr. Joseph 
Collins, manager, Broome G.L.F. Elevator. 


This STOW flexible shaft application replaces 
a universal joint series which would not stand 
up under the rugged conditions to which it 
was subject during deliveries to farms. 
Primary cause of the failure, according to 
Mr. Collins, was the steep angles through 
which the universal joints had to operate. 
Prior to the installation of STOW flexible 
shafting, Broome G.L.F.'s grain delivery units 
suffered frequent breakdowns, each of which 
involved three or four-hour delays and upped 
delivery costs. 


This is another excellent example proving 
the efficiency, the practicability of STOW 
flexible shafting. Why not consult with 
STOW engineers on your next power trans- 
mission problem ? 


WRITE TODAY for your 

FREE Torque Calculator 

and Bulletin 525 contain- 

ing complete data on aay mast nn | 
STOW flexible shatting. j re ea? 8 
No obligation, of course. ™ zz 


a 
. 


first in flexible shafting since 1885 


39 SHEAR STREET 
BINGHAMTON, NEW YORK 


as 


re 


as 


NEWS FROM ADVERTISERS 


New Products and Literature Announced by 
AGRICULTURAL ENGINEERING Advertisers 


A New Pickup Baler 


International Harvester Co., Chicago, announces the new McCormick 
55 baler—an automatic-tying, engine-driven pickup baler which 
and heavier 15 x 19-inch bale. It ts made in both twine- 


No. 


makes a new 


New McCormick No. 55 baler 

tying and wire-tying models. The tying mechanism has been simplified. 
The machine has a low-level pickup designed to provide gentle action to 
save valuable leaves. 


New V-Belt Catalog 


Raybestos-Manhattan, Inc., Inc., Passaic, N. J., will send on request 
a copy of its new fractional horsepower V-belt catalog for use in con- 
nection with servicing light-duty applications. .The catalog lists belts 
according to the new industry-standard numbering system. Various types 
of machines are listed together alphabetically by company or trade names 
for convenience in determining the proper belt 


New Auxiliary Power Unit 


Wisconsin Motor Corp., Milwaukee, Wis., has announced, as the 
most recent addition to its heavy-duty air-cooled engine line, the new 
Model VG4AD, 4-cycle, V-type, 4-cylinder engine. It has 31/-in bore, 
tin stroke, 15-cu-in displacement, and develops a peak rating of 36 hp 
at 2200 rpm 

It is a smooth-running, even-firing engine, well equipped to provide 
the extra margin of power needed tor operating equipment within a 25 
to 36-hp range 

It is of light weight and compact in design to simplify the problem 


New Wisconsin VG 4D standard 25-36-hp engine with 


side-mounted fuel tank 
of engine installation on modern equipment. Usual Wisconsin engine 
features are a part of the new VG4D, including tapered roller main 
bearings, dynamically balanced forged crankshaft, mirror finish on crank 
pins, Stellite-faced exhaust valves, valve seat inserts and honed cylinders 
tor long, dependable, heavy-duty engine lite 
of the type are furnished on the 
equipment 


In addition valve rotators 


positive exhaust valves as standard 


Efficient, positive cooling 1s obtained even at extremely high tempera 
tures from a large fan cast in the flywheel which forces a strong blast of 
air across and around the cylinders and heads 


(Continued on page 346) 
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LONG LIFE, STRENGTH, FLEXIBILITY, ana 


uniform performance under all operating con- 
ditions — these are the qualities of dependa- 
bility which manufacturers of farm equipment 
get when they specify “Manhattan Agricultural 
Belts.” 


Manhattan’s investment of 60 years of research 
in the development of agricultural rubber 
products has produced the most reliable and 


economical belts available today. Made for all 


Flat Belts V-Belts 


Conveyor Belts 


Other R/M products include: Industrial Rubber © Fan Belts 


MANHATTAN RUBBER DIVISION — PASSAIC, 


RAYBESTOS-MANHATTAN, INC. 


power applications, Manhattan Agricultural 
V-Belts and Condor Whipcord Endless Belts 
are designed to meet the most rigid modern re- 


quirements of farm equipment manufacturers. 


To maintain its constant leadership in rubber 
belt technology, Raybestos-Manhattan, Inc., 
works closely with OEM engineers in the 
design of power transmission drives for all 
agricultural operations. R/M engineers are 
always ready to discuss your belting problems 
with your engineering department. 


NEW JERSEY 


Abrasive Wheels 


a 


Roll Covering Tank Lining 


Radiator Hose © Brake Linings © Brake Blocks © Clutch Facings 
Asbestos Textiles ¢ Teflon Products * Packings © Sintered Metal Parts * Bowling Balls 
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NEWS FROM ADVERTISERS 


(Continued from page 344) 


New Suction Strainer 


Spraying Systems Co., 3226 Randolph St., Bellwood, IIL, will send 
on request a copy of data sheet No. 5470 describing its new suction 
strainer unit which it has developed to fit all farm spraying equipment 
The complete unit consists of three pieces that can be quickly dis 
assembled by hand for easy cleaning. It is designed to withdraw liquids 


oh 


HOT 


Spraying Systems suction strainer 


to a very low level. An outer brass casing protects the strainer element 
from damage. The outlet end connects directly to hose. The strainer is 
supplied in all brass or aluminum 


New Massey-Harris Catalog 


Massey-Harris Co., Racine, Wis., will send on request a copy of its 
new 1953, 48-page catalog, illustrating and describing its full line of 
farm machines and implements. The contents include all tractor models, 
the complete line of tractor-mounted tools, haying tools, pull-type im- 
plements, wagons, mounted and self-propelled corn pickers, and _ self- 
propelled combines. 


Anhydrous Ammonia Valves and Fittings 


Henry Valve Co., 3215 North Ave., Melrose, Ill, will send, on 
request, a copy of its catalog No. 801 describing its line of anhydrous 
ammonia valves and steel fittings for equipment for applying anhydrous 
ammonia as a soil fertilizer. 


New Fencing Booklet 


United States Steel Corp., Pittsburgh 30, Pa., has made available an 
illustrated folder, entitled ‘Fences that Pay.” It shows recommended 
construction with pressure-creosoted wood posts, including bracing, 
spacing, grounding, stretching, maintenance and other details. Requests 
for copies may be addressed to the Company's market development divi- 
sion, Room 2831, 525 William Penn Place, Pittsburgh 19, Pa. 


No. 3444 na at Attochment X14 Point Body Comfort 


Durability of Gears 

The International Nickel Company, 67 Wall St., New York 5, N.Y., 
will send on request a reprint of an article of five pages, with illustra- 
tions and charts, entitled “Evaluating Surface Durability of Gears,” 
which describes an improved technique aimed to test gears under con- 
trolled conditions of load, temperature, speed and lubrication, eliminat- 
ing other variables. Test results in deterioration by pitting rather than 
by tooth breakage are given. It discusses a noise meter used to deter- 
mine the point at which failure begins. Test machine, specimen and 
procedure are described. Typical test data demonstrates the results 
obtainable. 


New Double-Cog V-Belt 


Dayton Rubber Co., Dayton, Ohio, announces development of a new 
double-cog, all-purpose V-belt for any type of agricultural drive requir- 
ing speed changes. The belt is built with preformed cogs. The contour 
and cog spacing are accurately controlled which makes possible mathe- 
matically and mechanically exact cogs, which in turn eliminates varia- 
tions and vibrations in the belt, together with the major cross-sectional 
distortions preduced by flexing. The belt provides more effective 
utilization of the new blend of synthetic rubber of which it is made, 
and the cogs are able to take up the compression and relieve strains and 
distortions, cutting down heat buildup and giving the belt a cooler 
running and longer life 


Suction Filter for Sprayers 
Spraying Systems Co., 3226 Randolph St., Bellwood, IL, will send 
on request data sheet No. 5610 on their new suction filter for use with 
sprayers where the water used contains sand or silt. The filter is made 


Spraying Systems suction filter 


of special felt washers held by and tightly compressed around a brass 
core. By loosening a single holding screw, the felt washers are easily 
removed for cleaning. The outlet end is threaded for %4-in garden hose 
connection. 


The new Milsco “Monarch” features deep cushion com- 
fort with full 4-point body support. Ruggedly 
built; attractively styled. Designed for 
stepped-up work efficiency on many 

types of mobile equipment. (Sold 
to equipment manufacturers only.) 
Write for catalog on your company 
letterhead. 


MILSCO MFG. CO. 


2732 N. THIRTY-THIRD STREET 
MILWAUKEE 45, WISCONSIN 
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i FARM 
INSTITUTE 


More Weight on Steers, Hogs! The ratio of feed cost 
to weight gain goes up rapidly as temperature rises. 
Make more with livestock kept cooler by aluminum. 


Get these 
Complete New 
Building Plans 
prepared by 

REYNOLDS 
FARM 


INSTITUTE 


Stretch Profit Two Ways 
with Rustproof, Heat-Reflective | tow- Cont, Ler -Saving 


tendable by 15’ sections. 


REYNOLDS time ALUMINUM | aera: ie 
ROOFING, SIDING, INSULATION 


specifications...send $1 | 
‘ with coupon, Or check 
coupon for FREE literature. 
Stretch income up with aluminum’s 
heat reflection. Aluminum keeps build- 
ings up to 15° cooler in summer... 
warmer in winter, too. That's a very 
important profit factor. And at the 
same time push costs down with the 
roofing and siding that never rusts, 
never needs painting, and lasts a life- 
time with practically no maintenance. 


The most modern farm buildings are 
being designed for aluminum. Make 
your plans this modern way. Military 
demands for aluminum limit supply, 
but capacity is rapidly increasing. See 
your dealer. Write for literature. 
Reynolds Metals Company, 
Building Products Division, 
Louisville 1, Kentucky 


Corrugated 


New Portable Range 
Shelter! 8’ x 10’ shelter 
on skids, expertly de- | 
' signed for hard use. For | 
' detailed drawings, mate- | 
rial list, directions, send | 
} 25¢ with coupon. Check 
coupon for FREE literature. 


More Profit From Poultry! Owner of this | 
Georgia broiler plant says his heat- ° 
reflecting aluminum roof means higher 
market prices sooner...plus lower winter 
fuel bills. Egg production goes up, too. 


MAIL COUPON NOW! 


oe Se cee ee ee 
| Reynolds Farm Institute, | 
| P. O. Box 1800, Louisville 1, Ky. 
Please send the plans checked be- | 
low. | enclose amount indicated. | 
| $1 for Reynolds Pole Barn plans. 
$1 for Reynolds Machine Shed. | 
$1 for Reynolds Cattle Shed. 
| 25¢ for Reynolds Portable Range | 


| 
| 


Reynolds Aluminum Insulation is a 
quick way to get this heat-reflecting 


, A 

SY “5-V Crim 
- . SS / ° 
advantage...foil on kraft paper, being yy 


applied, above. Reynolds also serves Increases Milk Yield! Tests prove that = many ae sins | 
the farmer with Aluminum Gutters, every 5° above 85° means two to seven ij seng me iscrature, | 
Windows, Flashing, Cable (ACRS), Port- pounds of milk loss per day. Aluminum NAME ee : | 
able Irrigation Pipe, Siphon Tubes, keeps barns up to 15° cooler. Figure anennes | 
Paint Pigment, and Freezer Foil. the difference that makes in dollars. se 
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A Peckaged _ 
WHEEL -HUB- SPINDLE - BEARIN 
ASSEMBLY 
for LIGHT APPLICATIONS 


Fe ASEAN Ns Sak EAM Bi Bi OTE ct Sind a Ei tt tb BIBI oo 0: 


This LOW COST, soundly engi- 
neered Economy Wheel is designed 
for loads averaging 750 lbs. per 
wheel. For original and replace- 
ment use on portable grain eleva- 
tors, light trailers, lime spreaders, 
sprayers etc., etc. 


05 /™, 


4 
ASSEMBLY PARTS 


(Left to Right) Rim and Disc, Spindle, 
Washer, Roller Bearing, Hub, Spacer, Roller 
Bearing, Washer, Cap and Locking Pin. 


MANUFACTURERS 


Here is a standard approach that relieves you of engineer- 
ing and procurement problems — and SAVES substantially 
on cost. Worth investigating. 


We Invite Your Inquiries 


PARTIAL CONTENTS Senp Topay for your free copy. Lists 
@ HOG HOUSES 


34 use-tested plans for long-lasting 
FARROWING HOUSES Exterior plywood farm service build- 
HOG WALLOWS : hi - * 
CALF SHELTERS ings available from leading agricul- 
FREEZERS tural schools, Miiwest Plan Service, 
BROODER HOUSES Douglas Fir Plywood Association. 
GRAIN BINS Each listing includes illustration and 
FEED BINS detailed description. For free copy, 
prying rd write Douglas Fir Plywood A 
MANY OTHERS ee Se 

ation, Tacoma 2, Washington. 


EXTERIOR-TYPE 
DOUGLAS FIR 


NEW BOOKS 


TH! meee age ig Tractor, by P. H. Southwell, (Member 
ASAE). Cloth xiii + 170 pages, 5Y x 81/2 inches. Hlustrated and 
indexed. Temple hen Ltd., (Bowling Green Lane, London, E.C. 
1, England). 15 s net. 

Here is a basic text and reference on the subject written from 
a British viewpoint. It appears sound without being highly tech- 
nical, and should prove of value to students of farm mechaniza- 
tion and as a reference for farmers and the farm equipment in- 
dustry. Chapters cover subject survey, engines for agricultural 
tractors, engine performance, fuels and oils, the transmission sys- 
tem, the ground-drive components, power losses in the agricultural 
tractor, faites design factors, tractor performance and _ testing, 
tractor operation and choice, and future trends. 


How To Repar AND Buitp FARM EQuIPMENT WITH ARC 
WELDING. Paper, 128 pages, 534 x 81/ inches. Illustrated. Lincoln 
Electric Co., (Cleveland 17, Ohio). 50 cents postpaid in USA, 75 
cents elsewhere. 

This new guide carries through from basic instructions for the 
beginner to new applications and work requiring considerable skill. 
Pictures carry a major part of the instruction. Subjects covered in- 
clude theory of arc welding, arc welding equipment, protective 
equipment, general safety rules, how to use the farm welder, 
fundamentals of welding, repairing broken parts, building handy 
farm equipment, maintaining farm tractors, build-a-tool plans, 
indentification of materials, procedures for farm electrodes, use- 
ful information, and farm welders. 


Weep Contror, by W. W. Robins, A. S. Crafts, and R. R. Raynor 
(Second edition). Cloth, xi + 503 pages, 6x 9 inches. Illustrated and 
indexed. McGraw-Hill Book Co., Inc. (330 W. 42nd St., New York 36, 
N. Y., also Toronto and London.) $8.00. 

Since the first edition was published ten years ago there has been 
considerable progress in methods, materials and equipment for weed 
control. With this and the older information still current the authors 
provide a text and reference dealing with the subject as indicated by the 
following chapter headings: Weeds and human affairs, reproduction of 
weeds, methods of preventing the introduction and spread of weeds, 
ecology of weeds, principles of weed control, tillage methods of weed 
control, biological control of weeds, use of chemicals in weed control, 
properties and functions of herbicides, selective herbicides—foliage con- 
tact applications, selective herbicides—foliage contact applications oils, 
selective translocated herbicides—foliage contact applications—hormone- 
like substances, selecti se herbicides—root applications, nonselective her- 
bicides — foliage contact applications, nonselective herbicides — trans- 
located foliage applications, nonselective herbicides—root applications, 
nonselective herbicides—root applications (continued), evaluation of 
combinations of chemical applications, equipment for applying herbicides, 
special weed problems—weeds of grasslands and turf, special weed 
problems — cropped areas, special weed problems — uncropped areas, 
special weeds 

. . . 

PRACTICAL ELECTRICAL WIRING, by H. P. Richter (Fourth edition) 
Cloth, x + 602 pages, 544 x 8 in. Illustrated and indexed. McGraw-Hill 
Book Co., Inc. (330 W. 42nd St, New York 36, N. Y. Also Toronto 
and London). $6.50. 

This established reference ts brought up to date in line with the 1951 
Naiional Electrical Code and materials and methods accepted in wiring 
practice since publication of the third edition in 1947. Part and chapter 
headings are as follows: Part 1. Theory and basic principles, chapters on 
underwriters and codes, electricity: basic principles and measurements, 
a-c and d-c; power factor, transformers, basic devices and circuits, over 
current devices, types and sizes of wires, selection of proper wire sizes, 
wire connections and joints, theory of grounding, outlet and switch 
boxes, different wiring methods, branch circuits and service entrance, 
adequate wiring, good lighting, residential and farm motors 

Part 2. Actual wiring: residential and farm, chapters on planning an 
installation, installation of service entrance and ground, installation of 
specific outlets, finishing: installation of switches and other devices, 
miscellaneous wiring, old work, farm wiring, isolated and stand-by power 
plants, wiring apartment houses, code requirements with respect to wire 

Pact 3. Actual wiring: nonresidential projects, chapters on planning 
non-residential installations, miscellaneous problems in nonresidential 
wiring, non-residential lighting, wiring for motors, wiring schools and 
churches, wiring offices, wiring stores, wiring miscellaneous occupancies. 


THe Tractor Fietp Book (1953 edition). Edited by James A. 
Basselman. Paper, 404 pages, 9x 12 inches. Illustrated and indexed. 
Farm Implement News Co. (Chicago 5, Ill.) 

Reference data on the design, production and sale of tractors and 
power farm equipment, organized into sections on tractor data, Nebraska 
tests, tractor service, garden tractors, rotary tillers, power units, farm 
equipment, and industry standards. 
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in the New Ford Tractor Go(er 


The trend toward boosting the efficiency of power 
farming and reducing human effort with hydraulics 
began nearly one million Ford-built Tractors ago. Now, 
it gains great new impetus. The new Ford Tractor’s 
Live-Action Hydraulic System offers many new oper- 
ating advantages and unfolds a great new range of 
usefulness never before achieved. 


Gone is the wait for a pressure build up—the time 
lag between moving the control lever and getting 
hydraulic action. Almost magically the new Ford 
Tractor’s Live-Action Hydraulic System responds 
instantly at any engine speed. 


The engine-driven hydraulic pump delivers a volume 
of oil continuously. Whenever the engine is running, 
the hydraulic power is “there” for immediate use. Gear 
shifting and clutch pedaling are reduced to a minimum. 
Attaching implements is easier than -ever. 


More new magic in this system is the way Hy-Trol 
gives a choice of hydraulic speeds to fit the job, plus 


*Sold separately 
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MODEL 


new efficiency of hydraulically operated remote-control 
equipment. In addition, Selec-Trol* permits operating 
either front or rear mounted equipment from the new 
Ford Tractor’s Live-Action Hydraulic System. 


Ford Tractor Hydraulic Touch Control, Constant 
Draft Control, Implement Position Control—all of these 
time-proved advantages are quickened in response, to 
make good farming more nearly automatic and less 
tiring. This hydraulic system’s speed of response and 
the fast-acting governor of the new Ford “Red Tiger” 
Engine team up to deliver newer, smoother, more 
efficient power te farming operations. 


Your nearby Ford Tractor dealer has your copy of 
the 24-page catalog that tells all about the new Ford 
Tractor. You'll probably find him in a hydraulic demon- 
strating mood, for he has “hydraulic magic” to show you. 


DEARBORN MOTORS CORPORATION * Birmingham, Michigan 


National Marketing Organization for the Ford Tractor and Dearborn Farm Equipment 


Fora SUMING 
MEANS LESS WORK... MORE INCOME PER ACRE 
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4-Cycle 
Air-Cooled 


Power for garden tractors, mowers, pumps, sprayers, 
snow removal equipment, elevators and hoists, port- 
able saws, concrete mixers, compressors, grinders, 
industrial and lift trucks, and a wide range of tools and 
equipment for industry construction, farm and home. 


Engineered and built to the quality standards that 
have won acceptance for Kohler Electric Plants the 
world over. 


Kohler Co., Kohler, Wisconsin, Established 1873 


+ PRECISION CONTROLS 


Accept No Substitute! 


Insist on Original, Patented 


M*Dowell 


IRRIGATION 
COUPLINGS 


The First and Finest 
Patented Gasket- 
Coil Pressure Lock Design 


In this unique design, water pressure provides a water- 
tight seal automatically—at both high or low pressures. 
No tools required. No hooks, latches or gadgets. 
Faster and easier to use, the McDowell Coupling saves 
time ind money. 


--—--— For Details, MAIL COUPON TODAY! — - -—-— 
Name__ 


Address ___ 


MeDOWELL MANUFA\ FACTURING C co. 


4 PITTSBURG 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personne) 
Service at its headquarters office in St. Josepn, Michigan, as a clearing 
house (not a piacement bureau) for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible employ- 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society. 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘*Positions 
Open’’ and ‘‘Positions Wanted'’ on file at the Society's office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultural Engineer’’ as used in these listings, is not 
intended to imply any specific ievel of proficiency, or registration, or 
license as a professional engineer. 


Norte: In this bulletin the following listings still current and 
previously reported are not repeated in detail; for further informa- 
tion see the issues of AGRICULTURAL ENGINEERING indicated. 


PosITIONS OPEN — 1952 — OCTOBER — O-767-583, 785-591. 
DECEMBER—-O-797-597. 1953—-FEBRUARY—O-907-605, 911- 
606, 7-501, 6-502, 10-503, 11-504. MARCH—O-50-505, 74-506, 
82-507, 99-509, 102-510. APRIL — O-88-511, 87-512, 90-513, 
118-514, 115-515. 


Positions WANTED—1952—NOVEMBER—W-823-144. DE- 
CEMBER—W-843-146, 832-148, 849-149. 1953—JANUARY— 
W-827-152, 884-154, 896-157. FEBRUARY—W-893-160, 895-161, 
915-162, 16-2, 4-3, 13-4, 21-5, 19-6, 26-7, 27-8. MARCH—W-29-9, 
56-10, 67-11, 71-14, 79-15, 85-16, 68-17. APRIL—W-97-18, 64-19, 
80-20, 134-21. 

NEW POSITIONS OPEN 

AGRICULTURAL ENGINEER for graduate work as research fellow 
on engineering applications in grassland egriculture and crop condition- 
ing. Eastern school. Approximately two years and one summer to com- 
plete requirements for MS deg. Farm background and BS deg in agri- 


cultural or mechanical engineering. Opening effective June 1. Salary 
$1440 and other considerations. O-140-516 


AGRICULTURAL ENGINEER for field representative of trade asso- 
ciation in farm building materials industry. Midwest. Farm background 
and experience in sales or promotion work. BS deg in agriculture or 
agricultural engineering, preferably with major in farm structures. 
Considerable travel required. Good opportunity for advancement. Age 
25-35. Salary $350 or more per month to start, according to experience, 
plus expenses. O-164-517 


AGRICULTURAL ENGINEER for resident teaching. Rank either 
instructor or assistant professor. Fields of farm machinery, power 
equipment, and rural electrification. New England's largest state univer- 
sity. BS or MS deg in agricultural engineering. Farm background and 
some teaching or extension service experience. Should like to teach and 
work with young people. Agreeable personality and neat appearance. Ap- 
pointment for one year, probably renewable for second year. Permanent 
appointment prospects uncertain at present. Some opportunity for grad- 
uate work. Age 25-35. Salary open, higher than regular scale. O-182-518 


AGRICULTURAL ENGINEER for research and teaching in power 
and machinery. Northeastern school. MS deg in agricultural engineer- 
ing, or equivalent. Several years experience in college or commercial 
work. Able to conduct research and teach professional students. Average 
opportunity for advancement. Opening effective July 1. Salary open, 
depends on qualifications. O-190-519 


AGRICULTURAL ENGINEER for teaching and research in farm 
machinery and structures. Rank instructor. North Central school. BS 
and MS degree in agricultural engineering, or equivalent. Farm back- 
ground. Teaching and research experience desirable, but not essential 
for man willing to learn. Major interest in farm machinery, farm struc- 
tures, or both. Able to work with associates and students. Initiative and 
willingness to assume responsibility. Good opportunity with relatively 
young and growing department. Good working conditions. New building 
and good equipment. Salary about $4900, depending on qualifications. 
One month vacation. O-191-520 


NEW POSITIONS WANTED 

DESIGN, development, research, sales, or service in power and ma- 
chinery or soil and water field with manufacturer, processor, or distribu- 
tor in East, North, or West. Reasonable amount of travel. BS deg in 
agriculture, major in agricultural engineering, 1951, Cornell University. 
Farm service representative with electric utility since graduation. Farm 
background and summer work experience previous to graduation. War 
enlisted service in USNR, nearly 2 yr. Married. Age 27. No disability. 
Available now. Salary open. W-112-22 


EXTENSION, teaching, research, or service in power and machinery, 
soil and water, or soils and fertilizers, with industry or public service, 
any location. Willing to travel. BS deg in agriculture expected June 8, 
University of Florida. Farm background. Farm machinery maintenance, 
repair, and custom manufacturing at state experiment station three 
summers. Draft classification 2A. Single. Age 22. No disability. 
Available June 15. Salary open. W-120-2% 


AGRICULTURAL engineer for design, development, or research in 
power and machinery or farm structures in industry or public service, any 
location. BS deg in agricuitural engineering, 1950, Iowa State College. 
Self employed in custom insect and weed control spraying for farmers 
one summer. Tool room man and mechanician in experiment station one 
year, previous to graduation. ngineering for production and sales of 
prefabricated farm buildings one year. Military service 2 yr, in Trans- 
portation Corps, to be completed in May. Wrote specifications and worked 
on standardization of new military railway equipment. Single. Age 24. 
No disability. Available June 1. Salary open. W-141-24 


AGRICULTURAL engineer for design, development, and research in 
power and machinery or soil and water with manufacturer, experiment 
station or federal agency in Midwest. Limited travel. BS deg in agricul- 
tural engineering, Kansas State College, 1950. Farm background. Agri- 
cultural engineer with SCS, 2 yr. Product education supervisor with 
manufacturer of farm equipment, one year. War enlisted service in Army 
Air Force one year. Married. Age 26. No disability. Available on 30- 
day notice. Salary $5000. W-109-25 (Continued on page 352) 
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EST it on the track, prove it in the field — that’s the way 

Massey-Harris builds more dollar value, longer life and bet- 
ter performance into every machine. 

On their new specially designed test track, Massey-Harris 
engineers put machines through experimental runs that surpass 
anything they may undergo in the field. Tractors, Combines and 
Implements are driven through rigorous speed tests, up steep 
balance slopes, over rock-ribbed roads, through water, mad and 
abrasive dust, bounced over bumps and ridges. 

Figuratively, the engineers make them swim, climb, twist and 
jolt until frames, engines, transmissions, clutches, bearings and 
controls prove their endurance, shock resistance and stamina. 

Adjoining the test tract are 640 acres of farm land where ma- 
chines are again tested to prove their actual performance in the 
field. With the aid of modern electronic devices engineers mea- 
sure the effects of stress and strain each field operation has on 
specific parts of the machine. Thus designs are changed and 
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A Obstacle Course No. 1 
B Angled Paving Blocks, 
C Hurricane Dust Tunnel. 
D 3-Foot Deep Water Bath, 

E Heavy Gumbo Mud Bog. 

F Levee Obstacle Course No. 2 
G Ramp and Gradient Pad. 


Testing like this builds rugged frames 


Rough field conditions are no problem to Massey- 
Harris Combines. They actually cut their teeth on 
obstacles courses more severe than normal farming 
conditions ever approach. That's why Massey- 
Harris machines have an extra margin of strength 
in frames and braces without excessive weight... 
why they last longer, work smoother. 


Massey-Harris Testing builds in extra 
value, better performance, longer life 


improved until they meet Massey-Harris’ rigid standard of quality 
control. 


Never before has this combination of track and field informa- 
tion been so readily available to determine almost immediately 
the quality of materials, the logic of design, the strength of con- 
struction. 

It's one of the reasons why Massey-Harris equipment does so 
much more for farmers. Why it cuts labor and production costs, 
reduces maintenance, and produces more work output for every 
hour in the field. The Massey-Harris Company, Racine, Wisconsin. 


Wiehe Wo Massey hors 


Parts and Service through more than 2500 authorized dealers 
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for specified performance eee 
and performance as specified 


* For effective spraying and 
lowest chemical costs TeeJet 
Spray Nozzles provide 
uniform spray pattern, exact 
spray type, and precision 
capacity. Performance spec- 
ified in TeeJet bulletins and data sheets tabulates the 
exact kind of performance each nozzle will give. You can de- 
pendably follow nozzle specifications in selecting TeeJet 
Spray Nozzles to meet the requirements of all equipment 
and chemicals. 


INTERCHANGEABLE ORIFICE TIPS 


Over 400 interchangeable orifice tips ... 
a type and capacity for every farm need. 
For weed control, pre-emergence spraying, 
insecticides and related applications. 


RELATED EQUIPMENT . . . wide range of re- 
lated equipment such as BoomJet for single 
nozzle broadcast spraying in patterns up to 
66 feet wide . . . GunJet spray guns for spray- 
ing trees, cattle, and scrub growth . . . and 
strainers, connectors and fittings. 


Fer Complete infermation . . . write fer Bulletin 58 


SPRAYING SYSTEMS CO. 


3226 Randolph Street © Bellwood, Illinois @ USA 


Flat spray, cone spray, 
and straight stream... 
all capacities. 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


One copy $9.80 


Two or more 
$2.40 each 


‘Th ONLY binder that 

opens flat as a bound 

book! Made of durable 

imitation leather, nicely stamped on 

front cover and backbone, with name 

of journal and year and volume num- 

ber, it will preserve your journals 

“Saigenenega. a Each cover holds 12 issues (one volume). 

o your own ve at home in a few minutes. 

Instructions easy to follow. Mail coupon for full 
information, or binder on 10-day free trial. 


ewe ww wwe wwe = MAIL COUPON TODAY 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


Mail postpaid binders for Agricultural 


Engineering for years 

Will remit in 10 days or return binders collect. 
Name 

Address 

City 


HUNAN 


FESSIONAL DIRECTORY 


PRO 


FRANK J. ZINK ASSOCIATES 
Agricultural Engineers 


Development - Design - Research - Markets - Public Relations 


Boarp oF TRADE BLDG., CHICAGO 4, ILLINOIS « « Tel. HArrison 7-0722 


DOANE AGRICULTURAL SERVICE, INC. 


Research and Consultation Service for Farm and Industry 
Market Studies - Farm Testing - Farm Surveys - Farm Management 
Appraisals - Work Simplification Studies 
Doane Agricultural Digest 


Box X, 5142 Delmar Blvd. St. Louis 8, Missouri 


THE FARM CLINIC 


Farm Planning and Industrial Consultation 
Research - Consultation - Public Relations - Efficiency Engineering 


Box 481 West Lafayette, Indiana 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of $1.00 
per line per issue; 50 cents per line to ASAE members. Minimum 
charge, four-line basis. Uniform style setup. Copy must be received 
by first of month of publication. 


Personnel Service Bulletin 
(Continued from page 350) 


AGRICULTURAL engineer for design, development, research, sales, 
service, or management in power and machinery or product precessing 
with industry er public service. Prefer Midwest location. Wilt travel part 
time. BS deg in agricultural engineerimg, 1950, University of Illinois. 
Farm background. Service experience in telephone cemmunications. Sum- 
mer vacation work in all departmesats of farm machinery distributor. 
Since August, 1950, agricultural engineer on cotton ginning investigations, 
including work om gin trash dispesal, gin machinery eperation and test- 
ing, moisture restoration, and stick removal projects. US Civil Service 
rating GS-7. Married. Age 29. Mo disability. Available on reasonable 
notice. Salary open. W-162-26 


TEACHING, development, or management work im power ard ma- 
chinery, farm structures, or soil and water field with publie service or 
industry. Any location, some preferenee for Seuth. BS deg in agricul- 
ture, with majors in agricultural education and agricultural engineering. 
Citrus grove foreman (200 acres) 6 yr. Typewriter mechanic, 9 mo. 
Vocational agriculture teacher. Married. Age 31. Wearing hearing aid. 
Available July 1. Salary open. W-163-27 


RESEARCH, sales, writing, or market analysis, power and machinery 
or farm management, with college or industry. Any location, some pref- 
erence for Midwest or West. Willing to travel % to % time. BS and MS 
deg in agricultural economics, 1950 and ‘51, Utah State Agricultural 
College. PhD in farm management, power and machinery, and market- 
ing 1953, Cornell University. Managed 160-acre irrigated farm 2 yr. 
Research work, Bureau of Agricultural Economics, 2 summers. Sales 
work one year. Public relations man for Church of Jesus Christ of 
Latter Day Saints, in Virginia and North Carolina, one year. War 
enlisted and commissioned service, US Navy, 3 yr. Married. Age 29. 
No disability. Available Sept. 1. Salary $5,500. W-151-28 


AGRICULTURAL and mechanical engineer available for sales repre- 
sentative or related management in West or Midwest. Power and 
machinery field. BS deg in mechanical engineering. Extensive experience 
as plant manager, chief engineer, director of engineering and vice- 
president of full-line manufacturer of farm equipment, including dealer 
and farmer contacts and incidental sales work. Moved West to improve 
wife's health. Married. Age 52. No disability. Available now. Salary 
open. W-169-29 


AGRICULTURAL engineer for design, development, research, sales, 
or service in soil and water field, with public service or industry. Prefer 
Rocky Mountain area or Ohio location. BS deg in agriculture, 1948, 
University of Wisconsin. Senior standing for CE deg. Graduate study in 
hydraulic structures and machinery, and in underground water. Regis- 
tered professional engineer, Illinois. Experience with SCS in survey, 
drafting, design, and supervision of construction on land leveling, irriga- 
tion, drainage, ponds, and erosion control structures, and in current em- 
ployment as assistant engineer, Illinois State Water Survey, on ground 
water hydrology. War service in Army Air Force 15 mo, on the line 
trainee awaiting pre-flight instruction. Married. Age 27. No disability. 
Available on 30-days’ notice. Salary open. W-192-30 


AGRICULTURAL engineer interested in development, teaching, sales, 
service, or writing in power and machinery or soil and water field, with 
college, manufacturer, or farming operation in US A. Willing to travel. 
BS deg in agricultural engineering, 1946, Allahabad University, India. 
Part time work in Naini College workshop 2 yr, in teaching and manu- 
faccure of agricultural implements. Since 1948 agricultural engineer and 
mechanical supervisor, in turn, with Central Tractor Organization, Gov- 
ernment of India. Experience in repair, overhaul, and maintenance of 
diesel engines, tractors, vehicle, and other agricultural equipment, recla- 
mation and development of land with heavy earth moving equipment and 
tractors; mechanical cultivation. Farm background. Single. Age 28. 
No disability. Available now. Salary $3500. W-193-31 


DESIGN, development, research, management, or teaching in power 
and machinery with industry or public service, preferably in Midwest. 
BS deg in agricultural engineering, 1950. MS deg in agricultural engi- 
neering expected in June, 1953. Farm background. Air Force veteran 
2yr. Teaching and mechanization research 3% yr with University in 
Southwest Section. Married. Age 27. No disability. Available August 1. 
Salary open. W-196-32 
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Typical of the careful inspec- 
tion which New Departure 
bearing parts must undergo, a 
raceway is checked by power- 
ful microscope which covid 
reveal the most minute flaw. 


New Departure ball bearings 
are readily available at your 
equipment dealer or bearing 
distributor—supplied from the 
industry's largest nation-wide 
network of warehouse stocks. 


——— eee ee om an an dn na a ees 


DEGREE 


Today’s farm machinery requires accurate, low friction N F 7) 1] 
support for moving parts. Where ball bearings are best 
for this job, the best ball bearings are New Departures, be- S if s 


cause of the highest quality standards in the industry. a a 
po ames 


Rigid manufacturing and inspection requirements, from 
raw steel to finished bearing, assure the accuracy and 
uniformity which are prime ingredients of New Departure’s 


high load capacity and long life. NEW DEPARTURE « mM OF GEN FRAL MOTORS 
If an application calls for ball bearings of pre-determined pci neansest eet 


accuracy and life expectancy, install New Departures. Also Makers of the Famous New Departure Coaster Brake 
Keep your eye on the BALL to be sure of your BEARINGs! 
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EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 


Minneapolis-Moline grain drills get 
higher towing speeds, more efficient 
closures with TIMKEN bearings 


HE diagram on the left shows how 
Timken® bearings are used in Minne- 
apolis-Moline power grain drill wheels to 
provide a light, low-cost wheel hub design. 
Because Timken bearings have true roll- 
ing motion and an incredibly smooth sur- 
face finish, they reduce friction to a mini- 
mum. Higher towing speed of implements 
is made possible. 


e 


Housings and shafts are held concentric 
by Timken bearings, making seals more 
effective. Lubricant is kept in, dirt and 
moisture are kept out. Lubrication and 
maintenance costs are cut. 


None 


When Timken bearings are incorporated 
into your implement designs, you solve 
three of your biggest problems: (1) dirt 
and moisture, (2) combination loads, (3) 
ease of operation. And implement users 
are assured of longer implement life, less 
frequent lubrication, higher towing speeds, 
less chance of breakdown. 

For more information about Timken 
bearings, write now for your free copy of 
“Tapered Roller Bearing Practice on Cur- 
rent Farm Machinery Applications’. The 
Timken Roller Bearing Company, Canton 
6, Ohio. Cable address: ““TIMROSCO”, 


The farmer's assurance of better design 


Tapered BS Roller 
Timken bearing application for power grain drill TIMKEN “= BEARING 
wheels. It’s another implement application in which EQUIPPED 
the agricultural engineer has solved three of his 
biggest design problems with Timken bearings. 


na Pg 
“NOT JUST A BALL — NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL y AND THRUST ()~- LOADS OR ANY COMBINATION —0)- 
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